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A macropus by any 
other name 


Bp named for the size of your feet might be humiliating 
—unless you’re a kangaroo. And for the former pretty- 
face wallaby, being dubbed Macropus parryi or Parry’s kan- 
garoo is a real hike in status. Traditional taxonomy had it 
that only marsupials with a hind foot length of 10 or more 
inches could qualify for the kangaroo genus. So, the macropod 
(macro—big, pod—foot) with its six-to-10-inch foot was con- 
signed to the Wallabia or kangaroo-like animal category until 
recently, when it was decided that this striped-cheeked mar- 
supial really resembled kangaroos more closely than wallabies. 
Hence, it’s name has been changed to Parry’s kangaroo (for 
Sir Edward Parry, famous Arctic explorer who, after his stay 
in Australia, brought one of the silver-colored animals back 
to England). It’s still a hill dweller, nocturnal in its habits, 
venturing downhill to grazing land and water only at night. 
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A selection of products available by mail for readers of Science Digest. 
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INSTANT CHEMICAL 
LIGHT KIT 


Produce instant illumination with- 
out heat, flame, electricity. Make 
emergency flashlight, ite mes- 
sages in the dark, create spectacu- 
lar ‘‘magic’’ effects, mark trails, 
targets, edges of steps & doorways, 
etc. Just expose activating chem- 
ical to air. 500 times brighter than 
average highway in moonlight. 
Lasts 15 min. to 4 hrs. depending 
on control. factors, indefinitely 
when sealed. Kit incl. chemical in 


5 forms. 
Order #60,647AD. ... 00 Ppd. 
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NEW MODEL DIGITAL 
COMPUTER 


Solve problems, tell fortunes, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes, Colored 
plastic parts easily assembled. 12”x 
3%4"x4%”. Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments. 


Order #70,683AD. ....$5.98 Pod. 






WFF’N PROOF - GAMES 
OF LoGICc 


Practice abstract thinking and math 
logic. Developed by Yale prof. If 
you think learning should be fun, 
try WFF’N PROOF brain-to-brain 
combat! 21 games of progressive 
difficulty. Starts with simple games 
mastered by 6-year-olds, ends with 
subtle logic to challenge profes- 
sional logicians, 814” x 54” case 
contains logic cubes, playing mats, 
timer & 224-p. book. 


Order #60,525AD. ....$6.00 Ppd. 








GIANT WEATHER BALLOONS 


“Balls of fun” for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene, Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 


Order #60,568AD. 8’. .$2.00 Ppd. 
Order #60,632AD. 16’ .$7.00 Ppd. 





“FISH” WITH A MAGNET 
Now go treasure hunting on the 
bottom! Great idea! Fascinating 
fun and sometimes tremendously 
profitable! Tie a line to our 5-Ib. 
Magnet—drop it overboard in bay, 
river, lake or ocean. Troll it along 
the bottom—your ‘‘treasure’’ haul 
can be outboard motors, anchors, 
fishing tackle, all_kinds of metal 
valuables. 5-lb. Magnet is war 
surplus—Alnico V Type — Gov't 
cost $50. Lifts over 150 Ibs, on 
land—much greater weights under 
water. 


Order #70,571AD. 


...$12.50 Ppd. 





AMERICAN MADE 
OPAQUE PROJECTOR 
Projects illustrations up to 3”x31%4” 
— enlarges them to 35”x30" if 
screen is 6% ft. from projector, 
larger pictures if screen is further 
away. No film or negative needed. 
Projects charts, diagrams, color or 
black-and-white. Operates on 115 
volts A.C, current... 6 ft. ex- 
tension cord and plug included. 
Size 12”x8"x414” wide. Weight 1 

Ib. 2 ozs. Plastic case 
Order #70,199AD. ....$7.95 Pod. 








3” ASTRONOMICAL 
TELESCOPE 


See stars, moon, phases of Venus, 
planets close up. 60 to 180 power 
—famous Mt. Palomar reflecting 
type. Aluminized & overcoated 3” 
diameter f/10 primary mirror, ven- 
tilated cell. Equipped with 60X 
eyepiece and mounted 3X_ finder 
scope, hardwood. tripod. FREE: 
“STAR CHART"; 272-page 
“HANDBOOK OF HEAVENS”; 
HOW TO USE YOUR TELE- 
SCOPE”’ book. 

Order #85,050AD. 


-- -$29.95 Ppd. 





WOODEN SOLID PUZZLES 


Here's a fascinating assortment of 
12 different puzzles to provide 
hours of pleasure and stimulate 
ability to think and reason, Ani- 
mals and geometric forms. Take 
them apart and reassemble them. 
Lots of fun for the whole family— 
young and old. Will test skill, 
patience and ability to solve prob- 
lems. Order yours now. 

Order #70,205AD. ....$3.50 Ppd. 





SEND FOR FREE 
CATALOG ‘‘AD"’ 
Completely new 
1968 Catalog. 
148 pages packed 
with nearly 4,000 
unusual bargains. 

Exciting new cat. | 
egories. Many 
new items. 100’s 
of charts, illustra- 
tions. Many hard- 
to-get war surplus 
bargains. Enor- 
mous selection of 
| telescopes, microscopes, binocu- 
lars, magnets, magnifiers, prisms, 

| photo components, etc. For hob- | 
byists, experimenters, workshops. 
| Shop by mail. No salesman will 
oan: Re rae Catalog ’’AD’’ to 
imund Scientific Co., Barring- 

| ton! N.J. 08007. | | 
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UR famous “explainer”, Isaac 
Asimov, is back in the news. 
At 47, his 96th book is off the 
press. We'll review it next month. 
For more than two years, Dr. 
Asimov has been writing our lead 
“Please Explain” item each month 
(On page 84 he explains, how life 
on earth began—from memory, 
presumably, since most of the facts 
he pours out come right off the top 
of his remarkable brain with as- 
tounding accuracy). 


Long before acquiring his PhD. 
in chemistry at Columbia in 1948, 
Asimov was famed as a science fic- 
tion writer. Since then, he has pro- 
liferated a bevy of highly regarded 
textbooks on everything from the 
moon to mathematics. A layman’s 
book on math, entitled The Realm 
of Numbers, was produced in 13 
days. When we asked him if he 
could explain Relativity in a 500 
word piece, he assured us he could 
—and did. He called me to say: 
“Tt’s right. But it’s sort of like tour- 
ing Russia in a day and a half.” 

Dr. Asimov holds the title of as- 
sociate professor of biochemistry at 
Boston University School of Medi- 
cine, and he still lectures between 
books and articles that flow from 
his typewriter as though it were 
hitched to a computer. He promised 
to do us a feature soon. I’m sure he 
will, as soon as he can clear the 
decks for half an hour—RFD 
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These bright-eyed otters look | 
intelligent, and they are. So 

are many other animals. In fact, 
science is beginning to 

discover just how bright many animals © 
are. A report and engaging photo 


story on the world’s smartest 
animals begins on page 20. 
Photo by Russ Kinne 
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Bulletins at press tim 


EARTH FROM THE MOON, Lunar Orbiter 5 took the 
above photo of the earth from a distance of 
214,806 miles. At the time the space vehicle 
was 3,640 miles above the surface of the moon. 
The photo shows about five-sixths of the earth's 
face including the east coast of Africa, Italy, 
Greece, Turkey, the Red Sea, the Arabian Penin- 
sula and the Suez Canal region. India can be 
seen through the clouds at the center of the 
photo, but clouds obscure most of Asia. The 
North Polar Region is near the top. 
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BOOST FOR INTERFERON. Interferon is a substance 


produced by the human body which protects it 
against a broad range of virus-caused diseases. 
Recent discoveries have moved scientists closer 

to discovering how to stimulate the body to pro- 
duction of this protective material. They have 
found that a particular form of RNA triggers the 
production of interferon. Ultimately such a dis- 
covery could have major public health implications. 


CIGARETTES INDICTED AGAIN. A new government rep- 


ort says that more than 2,000 research studies 
published since the 1964 Surgeon General's rep- 
ort on smoking "confirm and strengthen" the 
earlier report's conclusions that cigarette smok- 
ing is a serious hazard to health. 


U.S. IDENTIFIES STP. STP, a powerful mind-distort- 
ing drug, and new craze among drug taking young 
people has been identified as an experimental 
compound developed by a major chemical company. 

No one yet seems to know how the drug got into 
unauthorized hands. It had been sent to a few 
scientific investigators for further tests. 


AUTO SAFETY STANDARDS LOWERED. The government 


has modified the auto safety standards issued 
earlier for vehicles produced on and after 
Jan. 1. Requirements for extra knee and leg 
impact protection, and changes of interior 
handles and knobs have been dropped. 


AGE OF UNIVERSE. Two Soviet astrophysicists have 

estimated that the universe may be 70 billion years 
old, seven times as old as generally assumed. They 
developed this hypothesis after a study of quasars. 


NYLON ARMOR. A seatbelt manufacturer has devel- 
oped a woven nylon material that is supposed to 
be more effective than standard titanium-lined 
flack jackets at stopping bullets. 


TINY TV ANTENNA. Electronics companies all over the 
country are rushing to develop a commercial minia- 

turized TV aerial based on the devise developed 

four years ago by the Air Force. Hopes are that 

the aerial could be built right into the set. { 
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_ Isle of eyeless watchers: 


The huge ‘heads’ of remote Easter Island have 
fascinated people for centuries. Who built the 
awesome statues? What purpose did they serve? 


by L. Sprague de Camp 


NE of the loneliest places on 
O earth is Easter Island, or 
Rapa Nui as its dwellers call it. One 
must travel 2,200 miles eastward to 
reach the South American coast; or, 
in the other direction, 1,200 miles 
to find Pitcairn Island. The deso- 
late isolation of Easter Island makes 
its ruins all the more astonishing. 

From the sea, the island appears 
as a green, grassy land, rolling away 
behind tall, black cliffs. It is rough- 
ly triangular, about 35 miles around, 
with an area of 45 square miles. 
Near the points of the triangle stand 
the cones of three extinct volcanoes: 
Rano Raraku, Rano Kao and Rano 
Aroi. Smaller cones rise elsewhere. 
The climate is mild and windy, with 
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gusty rains. There are no native 
mammals, but insects are bother- 
some. 

The soil of Rapa Nui is decom- 
posed lava, fertile but very porous. 
Hence the island has no rivers and 
only a few springs. The natives had 
to work hard to clear stones from 
their fields and to carry water to ir- 
rigate their simple crops, mainly 
sweet potatoes. 


The island is famous for its huge- - 


headed statues. Although many 
have been taken away to museums, 
or have been used for building ma- 
terials, or have fallen into the sea, 
there are still over 600 of them on 
Rapa Nui. Completed statues range 
from.3 to 36 feet in height. Some 
larger ones, up to 66 feet long, were 
begun in the quarry of Rano Rara- 
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ku but never finished. These sculp- 
tures, although often called “heads” 
or “busts”, are for the most part 
complete statues. The size of the 
heads, however, is so exaggerated in 
proportion to the squat bodies that 
the latter pass unnoticed. 

The Dutch admiral Jaakob Rog- 
geveen landed on Rapa Nui on 
Easter Sunday, 1722, and named 
the place Paasch Eyland or Easter 
Island; hence the name ‘“‘Pascuans”’ 
for the Easter Islanders. These 
people are Polynesians—big, hand- 
some folk with brown skins and 
straight or wavy black hair. They 
speak a dialect of the Marquesan 
language of the Polynesian family, 
and nowadays they also know Span- 
ish. They farm, fish, and work on 
the sheep ranch run by the Chilean 
government. They wear cast-off 
western-style clothing, some of it 
stolen from visitors. 

Scientists, adventurers and cul- 
tists have all tried to solve the 
problem of how and when these 
folk came to Easter Island. Some 
have said that Rapa Nui was the 
remnant of a sunken Pacific con- 
tinent, or that it was once joined 


by a land bridge to other land. 


masses. Geology has, however, com- 
pletely discredited such ideas. Oth- 
ers have asserted that the island was 
settled by venturesome Vikings from 
Scandinavia via Peru, although 
there is nothing in the racial type 
or the language of the Pascuans to 
suggest such an origin. 

Scientists are now convinced that 
the Pascuans are of purely Polyne- 
sian origin, and that the Polyne- 


Science Digest—October, 1967 


sians once lived along the south- 
east coasts of Asia. The rise of a 
powerful Chinese Empire in the 
second millennium B.C. touched off 
a general movement of peoples. 
Each tribe on the fringes of Chi- 
nese civilization, fleeing advancing 
Chinese imperialism, crowded its 
neighbors outward. Because the 
Polynesians were already spread 
along the coast, they could go no- 
where but across the sea. Their ex- 
act route to the Polynesian islands 
is being gradually revealed by ar- 
chaeology. Language, culture, and 
archaeology all indicate that the 
Pascuans came to their present 
home from the Marquesas Islands. 

The Polynesians, the most accom- 
plished of all barbarian seafarers, 
may have occasionally reached the 
coast of South America. It is less 
likely—although not entirely im- 
possible—that any Peruvian Indians 
ever got to Polynesia. There may 
have been many such unrecorded 
transoceanic voyages in the history 
of mankind. 

In the vast majority of cases, 
however, the voyagers probably 
perished, either on the voyage, or 
at the time of landing, or soon 
thereafter, without leaving any 
trace of their voyage. The best they 
could hope for would be that a 
local tribe, instead of instantly kill- 
ing and perhaps eating them, would 
take them in. But, to survive, the 
voyagers would have to adopt the 
ways of the locals, and not vice 
versa. Living on suffrance in 
strange surroundings where most of 
their previous knowledge would be 
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useless, they could not be “enlight- 
eners” of their hosts. 

Early in this century, Juan Tep- 
ano, a Pascuan who collected tribal 
lore, told the following tradition of 
the settlement of Rapa Nui: 

The land of our fathers was a 
great island to the west called 
Marae Ranga. The climate was 
warm and many trees grew there, 
of which our ancestors made large 
boats or gathered together to build 
themselves houses. . . 

Hotu Matu’a was a chief of this 
island, but he was forced to leave 
it after a quarrel with his brother 
Te Ira-ka-tea. 


Seen in a dream 


There was in the island a cer- 
tain Hau Maka, who had tattooed 
King Hotu Matu’a. Hau Maka had 
a dream: his soul journeyed across 
the sea to an island where there 
were holes [craters] and fine 
beaches . . . Hotu Matu’a under- 
stood that Hau Maka’s dream was 
a promise. He chose six men, gave 
them a canoe, and told them to sail 
straight ahead until they reached 
the land Hau Maka’s soul had seen. 

The pioneers found Rapa Nui, 
and Hotu Matu’a followed close be- 
hind. 

For a defeated Polynesian chief 
to set out with his henchmen to 
look for new land was usual; other- 
wise he was liable to be eaten by 
the victors. While most such ex- 
peditions perished at sea, some suc- 
ceeded, and thus the isles were peo- 
pled. The so-called Polynesian 





“canoes” were sailing catamarans 
up to 150 feet long, carrying up to 
400 people. Radiocarbon dates 
show that the settlement of the 
western Polynesian islands began 
several centuries before the Chris- 
tian Era, and of Rapa Nui not later 
than the ninth century of this era 
and possibly several centuries ear- 
lier. 

In the millennium following the 
settlement of Rapa Nui, the Pas- 
cuans farmed, fished, fought tribal 
wars, carved hundreds of awesome 
statues, and then saw their culture 
crushed by the all-conquering white 
man. 

In 1576, the Spanish seaman Juan 
Fernandez reported land in the area 
of Rapa Nui; in 1687 an English 
buccaneer, Edward Davis, made a 
similar report. In 1722 came Ad- 
miral from Roggeveen. Naked na- 
tives came aboard bearing food. 
When they had presented their gifts, 
they stole whatever they could lay 
their hands on, including several 
sailors’ caps and the admiral’s table- 
cloth, and dived overboard. 

When Roggeveen sent a party 
ashore, hundreds of Pascuans gath- 
ered on the beach. Some made 
friendly gestures; others threatened 
the visitors. When they began 
throwing stones, a volley of mus- 
ketry littered the sand with dead 
and wounded. The Pascuans scat- 
tered but soon returned with servile 
gestures. A few hours later, Rog- 
geveen sailed away. 

In 1774, Captain Cook arrived. 
To him the Pascuans seemed few, 
poor and miserable. The probable 
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The priests and nobles all died or were killed. 


People’s knowledge of the ancient culture died too. 


reason is that they had been hav- 
ing terrific intertribal wars. Sur- 
vivors of a losing side hid in their 
underground storerooms, hoping to 
avoid being roasted for a victory 
dinner. 

In the early nineteenth century, 
foreign pressure on the Pascuans 
rose. American whalers stopped to 
kidnap natives for slaves or to shoot 
a few for target practice. Hence the 
Pascuans became increasingly hos- 
tile to strangers, and their hostility 
caused more clashes. A group of 
French missionaries who landed in 
1843 were massacred. 

The Pascuans presented a formid- 
able sight. Like other Polynesians, 
they were a tall, powerful, heavily- 
built folk, the men being notably 
taller than the women. Many went 
entirely naked, although some men 
wore a G-string and many women a 
grass skirt, and all donned bark- 
cloth cloaks against the chill winds. 

The men were bearded, tied up 
their hair in topknots, and wore 
large wooden plugs in their ear 
lobes. They tattooed themselves all 
over, and the men were painted over 
the tattooing in gaudy patterns of 
red and black. When a visitor ar- 
rived, they crowded down the beach, 
capering, dancing, and_ yelling. 
Many would be friendly, but others 
at the least provocation would throw 
stones with alarming accuracy. 

Rapa Nui’s culture received its 
fatal blow in 1862. One day, Peru- 


Science Digest—October, 1967 | 


vian ships anchored off the island, 
attacked the islanders, killed some, 
and rounded up about a thousand 
others, whom they carried off as 
slaves. After Bishop Jaussen of Ta- 
hiti protested, the Peruvian govern- 
ment ordered the victims returned. 
By this time nine tenths of them 
had perished. Of the remaining hun- 
dred, all but fifteen died of smallpox 
on their way home, and the sur- 
vivors spread the disease among 
those who had remained on the is- 
land. So the population shrank from 
several thousand to a few hundred. 

The dead included King Kamakoi 
and nearly all the priests and nobles. 
Since these were the people who had 
kept the records and knew the pro- 
cedures, the culture fell to pieces. 
Then Catholic missionaries landed 
and took up their work, made easier 
by the disappearance of the, native 
leaders and the decay of traditions. 

The modern ideal of benevolence 
towards the backward, however, at 
length made its way to Chile. To- 
day, although poor by western 
standards and bereft of most of 
their ancient culture, the Pascuans 
seem healthy and fairly happy. In 
1955 the population was 842. 

The Pascuans were much more 
than just a cannibal tribe. Despite 
their isolation, they developed a 
complex culture. They carved pic- 
tures on rocks, engaged in sports 
like surfboard riding, and observed 
complicated religious ceremonials. 


9 











They also had a system of writ- 
ing, unique among Polynesians. 
They incised lines of characters on 
wooden boards. A special class of 
reciters, called tangata rongorongo, 
kept the boards and read them. 

With the destruction of the ruling 
class in 1862, this system of writing 
was practically forgotten. By the 
1870s, when scholars began to take 
an interest in their writing, the Pas- 
cuans were using the last of their 
tablets for firewood or for building 
canoes. They said the missionaries 
had urged them to burn the tablets 
as relics of paganism. 

Many efforts have been made 
since then to decipher Pascuan writ- 
ing, and some quite fantastic theo- 
ries have been advanced. One such 
cryptographer was Bishop Jaussen, 
who tried to rescue the Pascuans 
from Peruvian slavery. 





In the 1950s a German scholar, 
Thomas Barthel, after a world-wide 
search, found Bishop Jaussen’s lin- 
guistic notes in an Italian monas- 
tery. He also rounded up copies of 
the two dozen surviving rongorongo 
boards, scattered in museums around 
the world. He claimed to have de- 
ciphered the writing, which he said 
consisted of hymns and other ritual- 
istic material. More recently, Rus- 
sian and Norwegian scholars have 
denied Barthel’s claims. So the 
problem of the rongorongo boards 
has not yet been settled—if, indeed, 
it ever will be. 

The most spectacular Pascuan 
achievement was the famous statues. 
The Pascuans built sacred inclo- 
sures called aku—rectangular, py- 
ramidal, or ship-shaped—as burial 
platforms. Some ahu were as much 
as 300 feet long. Around each plat- 


The statues of Easter Island are not just heads or busts, but the heads are usually so 
large in proportion to the squat bodies that the bodies are forgotten. Most of the 
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statues were overturned during fierce intertribal wars that in 1800s plagued the island. 
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form they erected statues, facing in- 
ward. When a Pascuan died, his kin 
wrapped his body in bark cloth and 
placed it on a scaffold on the ahu, 
where it remained for months before 
being buried. There were once about 
260 ahu, with a varying number of 
statues—up to sixteen—a piece. 
Many ahu were demolished for their 
stone. 

The Pascuan ahu and their statue 
were used also for religious rites; 
Roggeveen saw the natives squat- 
ting around fires in front of the 
statues and going through the mo- 
tions of praying. Possibly they 
thought the spirits of their ancestors 
entered the statues during these 
rites, but of this we cannot be sure. 

Competition for prestige led each 
chief to build bigger and bigger 
statues. In many parts of Polynesia, 
chiefs used megalithic building as a 
way to gain honor. Thus Tonga ac- 
quired its famous trilithon, consist- 
ing of two uprights of coral rock 
weighing thirty-odd tons each, sup- 
porting a lintel of the same material. 
Other Polynesian peoples also built 
sacred inclosures and carved gigan- 
tic statues of wood or stone. 

The Pascuan statues were made 
of volcanic tufa from one quarry in 
the crater of Rano Raraku. Every- 
thing about them indicates that 
they were made, not by men of some 
vanished Lemuria nor yet by Peru- 
vian explorers, but by the ancestors 
of the present Pascuans. While there 
is no exact way to date individual 
statues, the custom of erecting them 
probably lasted down to the eigh- 
teenth or early nineteenth century. 
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Aside from nearly 200 unfinished 
statues in the quarry and a few 
scattered along the roads leading 
thence to the coast, the statues fall 
into two groups. One comprises the 
ahu statues, which were sledded 
from the quarry by grass ropes. 
They were then erected by prying 
up one end, shoving stones under it, 
prying it up a little more, and so on 
until it lay at a slant against a heap 
of stones. The final erection was 
done with ropes. The ahu statues 
were also given cylindrical “hats” 
of red volcanic rock from another 
crater, representing the Pascuan 
man’s topknot. 


Carved without eyes 


Another group, between 250 and 
300, were erected on the slopes of 
Rano Raraku. These statues lacked 
topknots. Instead of having flat 
bases for standing on the pavement 
of an ahu, they end in tapering 
stone pegs, driven into the soft vol- 
canic soil to support the statue. 

Their carving also differs from 
that of the ahu statues, suggesting 
that they were made at a different 
period. Whereas the ahu_ statues 
have the orbits of the eyes sculp- 
tured all the way round, the volcano 
statues have no distinct eyes. The 
planes of the cheeks are carried 
right up to the eyebrow ridges, 
whose shadows look like eyes. 

One theory is that the volcano 
statues are unfinished ahu statues. 
They were erected, it is said, on the 
slopes of Rano Raraku to finish the 
carving on their backs. Then they 
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were hauled to their sites, where 
their pegs were cut off so that they 
could stand on their ahu. Lastly, the 
carving around the eyes was com- 
pleted so that the statue could see. 

During the intertribal wars from 
1722 to 1840, all the ahu statues 
(save one, badly weathered and 
partly buried) were overturned. 
Along with burning their houses and 
destroying their exposed corpses, 
each tribe upset the statues of its 
foes to insult them. Now every ahu 
statue lies flat on the ruins of its 
platform, save the weathered one 
and one other re-erected in 1956. 

The volcano statues, however, 
were not vandalized. Although many 
have been upset and buried by 
landslides, more than half. still 
stand, frowning forever across the 
rolling land and the pounding sea. 
Whether the volcano statues were 
made before, after, or at the same 
time as the ahu statues; why they 
were set up on Rano Raraku; why 
they were not toppled with the rest; 
when and why the Pascuans stopped 
making statues—these questions 
may never be answered. 





One may wonder why the Pas- 
cuans went about everything so 
frantically, whether erecting colos- 
sal statues, welcoming visitors, or 
butchering and devouring one an- 
other in relentless wars. Perhaps the 
boredom of utter isolation is the an- 
swer. Having settled on an almost 
treeless island, they could not leave 
because there was no timber for 
shipbuilding. 

The isle gave its people a good 
living—at least until they became 
too numerous—but no_ variety. 
There were only the grassy fields 
and volcanic knolls, and beyond 
them the booming sea. There were 
no wild beasts to hunt or be hunted 
by; no neighboring tribes to fight or 
trade with; no other lands they 
could reach in their flimsy little 
canoes, patched together from drift- 
wood; no traders to stop by with 
trinkets and news. 

So, to relieve the tedium, they 
went in for games and sports, for 
fantastic rites and ceremonies, for 
bizarre forms of personal adorn- 
ment, for megalithic construction 
projects, and finally warfare. 








“Don’t get psychedelic with me, Morris Weldon.” 
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by William and Ellen Hartley of the Miami (Florida) Serpentari- 
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MEDICINE 


The most snake-bitten man 
in the world 


Venom taken from 600,000 poisonous snakes 
by W. E. Haast is used in medical research, in- 
cluding cancer, and to make venom antitoxin. 


um. Although best known to the 


Ne after 8:00 PM on March public as a tourist attraction, the 
9, 1967, the phone rang in the Serpentarium is a serious scientific 
office of William E. Haast, director institution, and the largest private 
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production center of snake venom 
in the world. 

The caller was Dr. Eduardo F. 
Pena, a Miami physician. He had 
just learned from a Miami ham 
radio operator, Jerry Martin, that a 
child of five was dying in a mission 
hospital near Barquesimito, Vene- 
zuela, after being bitten by a deadly 
coral snake. Could Mr. Haast do 
anything to help? 

It so happens that Bill Haast, a 
quiet, modest, intense 56-year-old 
scientist, has (at this writing) sur- 
vived 101 bites from the world’s 
most venemous snakes. He has been 
hit by the Indian blue krait, coral 
snakes, the green mamba, cobras, 
even the King Cobra. He could al- 
most be called a living laboratory of 
snake venom antitoxin. The Na- 
tional Institutes of Health at Be- 
thesda, Md., has processed serum 
from his blood. Some was on hand 
at the Miami Serpentarium when 
Dr. Pena called. 

Bill’s wife, Clarita, set about 
packaging the serum. An airman 
drove up from Homestead to rush 
Haast to Homestead Air Force Base 
where a special jet dispatched from 
Washington was being warmed up 
for the flight to Venezuela. His pres- 
ence in Venezuela was imperative, 
since he probably knows more about 
the effects of snake bite than any 
other man on earth. When Haast 
arrived at the mission hospital at 
Barquesimito, he found that the 
boy, little Francisco Jose Pifia, was 
gasping and close to death. The 
resident doctor, a woman, had ad- 
ministered the only available anti- 
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venin—a product made for rattle- 
snake bites. But rattlesnake poison 
is hemotoxic (affecting the blood) 
while coral snake bites are neuro- 
toxic (attacking the nerves. ) 

Haast’s serum was passed intra- 
veneously into the bloodstream, and 
the child began to improve. Three 
hours later, seconds after the heli- 
copter had left the ground, the crew 
noticed excited waving from the 
hospital and landed again. The 
child was in a coma. 

This time the serum was adminis- 
tered intramuscularly. Within an 
hour the child had recovered suffi- 
ciently to smile at the North Ameri- 
can stranger who had given him 
back his life. 


Venom pain-relievers 


The production of antivenin (also 
known as anti-toxin or anti-snake- 
bite serum) for snakebite victims is 
just one of the life-saving uses of 
venom provided by Haast’s organi- 
zation. Actual medications are 
made from snake venoms. Two of 
the best known are Cobroxin, for 
intractable pain, and Nyloxin, for 
relief of pain in arthritis. 

There have been many studies of 
cobra venom as an agent for con- 
trolling intractable pain, such as in 
terminal cancer. As early as 1938, 
D. I. Macht successfully produced 
sterile solutions of cobra venom, and 
standardized dosages. Since he used 
mice for standardization, a dosage 
unit is called a “mouse unit”, (The 
amount of venom that will kill a 
20-gram mouse in 24 hours.) 
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Bill Haast knows more about snake bites than any 
one in world. His blood is used in antitoxin serum. 


In 1952, Drs. Ralph G. Hills and 
Warfield M. Firor of Baltimore, 
Md., reported in The American Sur- 
geon on their five-year study of the 
use of cobra venom to control pain. 
They had treated 30 cases, includ- 
ing three patients with severe mi- 
graine headaches, and noted, “the 
results have been gratifying”. 

In one interesting case, quoted 
here almost word for word, a 70- 
year-old man was hospitalized for a 
leg amputation. Later, he had 
severe pain. “For two months he re- 
ceived morphine and demerol reg- 
ularly without any decrease in 
the pain,” Hills and Firor reported. 
“Cobra venom in a dosage of 50 
mouse units daily was given for 
three weeks. By the twentieth day 
the morphine had been entirely elim- 
inated. The cobra venom was di- 
minished to 50 mouse units twice a 
week and this has sufficed to control 
his pain.” 

It should be emphasized that 
cobra venom is not a cure for can- 
cer, arthritis or migraine. What it 
does, in some cases, is to reduce 
pain. As the manufacurers of Co- 
broxin note, its outstanding advan- 
tage is that it is not habit forming 
(as in the case of morphine) and 
doesn’t produce the undesirable side 
effects associated with the opiates. 

Nyloxin, used for arthritis, has 
been widely tested and found to be 
quite effective. One study, con- 
ducted over a five-year period, 
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showed that pain was relieved in 80 
percent of 466 cases. Some individ- 
uals show allergic reactions, but 
these can be controlled by reducing 
dosage. 

A curious aspect of the venom 
medications is that they have a 
cumulative effect. With Cobraxin, 
for example, a fairly long series of 
injections are required before a drug 
becomes effective. Then dosage may 
be reduced. (These are not prod- 
ucts obtained without prescription. ) 

No one knows exactly where 
snake venom research is going to 
take us, but the possibilities are 
tremendous. 

There is a disease (amyotrophic 
lateral sclerosis) that causes weak- 
ness and progressive atrophy of the 
muscles. It’s a slow killer, the vic- 
tims usually dying within two or 
three years. 

But neurotoxids produced from 
snake venom have shown promise 
of slowing down the disease. Re- 
porting in 1960, Dr. Murray Sand- 
ers, University of Miami (Florida), 
stated that of four patients with the 
disease who were considered termi- 
nal cases at the time of treatment 
three were alive six years after 
therapy with the snake extract be- 
gan. 

The neurotoxoid has also been 
effective with herpes simplex (fever 
blisters, cold sores) and herpes op- 
thalmicus, an eye disease. 

One fascinating study is the use 
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SERS 


Bill Haast’s wife, Clarita, helps 


in the force feeding of a King Cobra after its venom 











has been taken from it by Haast seizing the reptile behind the head and inducing the 
cobra to strike at a membrane stretched across a glass vial. The venom drips into the 
vial which later is taken to the Serpentarium laboratory for processing and storage. 


of a nonpoisonous extract from co- 
bra venom to prolong the survival 
of transplanted organs, and to pre- 
vent a rejection shock in the animal 
given the transplant. 

For years, medical scientists have 
dreamed of the day when kidneys 
or other organs could be trans- 
planted from animals or dead per- 
sons into living diseased individuals. 
If parts of bodies were thus inter- 
changeable, like automobile parts, 
countless lives could be saved. 

The trouble is that our bodies 
have a natural tendency to reject 
“foreign” organs or elements. When 
this mechanism functions, the re- 
sult is “anaphlactic shock”. If a 
graft or transplant is major, the 
shock usually causes death. We’ve 
used certain drugs to prolong the 
life of tissue grafts, but they tend 
to cause infections while suppress- 


16 


ing the body’s natural resistance to 
the new tissue. 

Dr. Gilbert B. Snyder and asso- 
ciates at the University of Miami 
Medical School have been using 
detoxified cobra venom to prolong 
the survival and function of trans- 
planted kidneys in animals. When 
these researchers placed pig kidneys 
in the necks of dogs and hitched up 
the dog’s circulatory system, the 
transplants lasted for an average of 
only 9.5 minutes. But when they 
injected the venom element 18 hours 
before the transplant, grafts oper- 
ated for an average of 133 minutes, 
and some lasted for 24 hours. 

What happens, apparently, is that 
the venom checks the production of 
antibodies in the host animal. There 
is no human application at present, 
but Dr. Snyder has observed that 
the studies open up “a new avenue 
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for organ-transplant research”. They 
may also lead to new treatments for 
certain kinds of arthritis, heart dis- 
ease, thyroid conditions, progressive 
skin diseases, etc. 

Venom from the Russell’s viper 
(India) contains an agent that con- 
trols bleeding. This venom is also 
being used in blood tests to study 
coagulation rates. Scientists at the 
Howard Hughes Medical Institute 
are deeply interested in some com- 
plex aspects of snake venom. So is 
the National Institutes of Health. 


Snake venom for cancer? 


In fact, there are literally dozens 
of medical schools and independent 
research laboratories now using ven- 
om products in studies of cancer, 
(venom of the Indian blue krait has 
been found to dissolve the coating 
of the leukemia virus), heart dis- 
ease, and many other ailments. 
Since most scientists want venom 
from snakes not native to America. 
William Haast’s supply has grown 
increasingly important. 

Haast does not “milk” snakes, a 
process common in foreign coun- 
tries. This procedure damages the 
venom glands and kills the snakes. 
Haast’s procedure, known to the 
thousands of tourists who have 
watched him at the Miami Serpen- 
tarium, is to remove a snake from 
its cage, control it manually by seiz- 
ing it behind the head, and induce 
it to strike at a membrane stretched 
across the top of a glass vial. The 
venom drips into the vial and is 
later taken to the laboratory for 
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processing and storage under sterile 
conditions. Snakes, currently num- 
bering about 700 in Haast’s collec- 
tion, are force-fed following the 
extraction. 

Clarita Haast stands by while her 
husband performs the extractions, 
and describes what’s going on to the 
visitors. On many occasions, she has 
seen him accidentally bitten, then 
watched in horror while he con- 
tinued with extractions and later 
calmly recorded his mounting symp- 
toms of poisoning. Several times, 
she has paced hospital corridors 
while he fought for his life in an 
iron lung. 

This extraction procedure is the 
main reason why Haast has been 
bitten 101 times while handling an 
estimated 630,000 snakes of almost 
every known variety. He has also 
immunized himself partially by in- 
jecting his own body with small 
amounts of venom. Serum from his 
blood is thus valuable in treating a 
wide variety of snakebites. 

Recently he requested and re- 
ceived a charter from Florida for a 
non-profit organization, and he now 
plans to establish a study project 
involving the ‘‘Environmental Con- 
trol of Venomous Snakes of the 
World”. This program is important 
because of the increasing demand 
for exotic venoms, the limited sup- 
ply of foreign snakes in America, 
and our incomplete knowledge of 
the care and breeding of snakes in 
captivity. In the event of a cancer 
cure, for example, that depends on 
cobra venom, we should be assured 
of an adequate domestic supply. 


We 
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The Cara Cardiac Press, product of Macar- 
thys’ Ltd., England, mechanically stimu- 
lates the heart. The plunger is placed 
over the heart and pumped at the rate of 
60 strokes per minute. Pauses are made 
every 10 to 15 seconds to allow the lungs 
to be artificially inflated since artificial 
respiration is administered simultaneously. 


Oil will supply power for every utility needed—lights, power, heating and cooling— 
in Humble Oil & Refining Company’s new $1.5 million service station complex to be 
built on the Pennsylvania. Turnpike about 60 miles west of Harrisburg. The total 
energy concept service plaza is expected to be in full operation by next August. 












VHF-to-Broadcast signal converter, pro- 
duct of Executive Research, Inc., is a 
“Weather Watcher’ that receives the 
round-the-clock U. S. Weather Bureau 
forecasts on 162.55 MHz and converts 
them to play through a nearby AM radio, 
battery-or AC-powered. The kit is $14.95. 
Finished set $18.95. 



























Mini-cars to match mini-skirts are the 
latest in automobiles in France. The ato- 
kart is available for about 100,000 old 
francs. The inventor, 75-year-old Ruiz 
Luciarte, demonstrates the size of the 
atokart compared to other automobiles. 


The new Tessina 35mm shockproof camera 
takes less space than a package of cig- 
arettes, weighs seven ounces but uses 
standard 35mm film suitable for blow-ups 
to 20” X 24” or bigger. Provides focusing 
from infinity to ultra close-ups at 9 inches. 
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New Betalights self-contained light source 
needs no external power when a panel, in- 
strument or control requires illumination 
and is in inaccessible locations. A Canrad 
Precision Industries, Inc. product, Beta- 
lights last 20 years without replacement. 








ZOOLOGY 


The 10 ) 


by Edward Edelson 





XHAUSTED from fleeing the pur- 
E suing hound, the deer stumbled 
into the clearing and caught sight 
of a group of hogs being driven to 
the barnyard. For a while the deer 
stood motionless. The he slipped 
into the center of the group and 
walked with them, slipping back 
into the woods when the hogs 
neared the barnyard. When the 
hound sprinted out of the woods he 
had lost the deer’s trail and began 
chasing the hogs. 

The deer clearly acted with in- 
telligence—or did it? Faced with 
that question, most ethologists— 
scientists studying animal behavior 





Baboon 
An ill tempered beast, but a smart one. 


: K.F.S. 
Dolphin 
The chimp’s most serious challenger. 
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—would prefer to avoid a direct 
answer, and even to avoid using the 
word “intelligence”. In fact, they’d 
even steer clear of using “instinct” 
as an explanation. 

The concept of animal intelli- 
gence now is generally regarded as 
too anthropomorphic, while instinct 
seems too fuzzy a term. Ethologists 
today tend to talk about “the abil- 
ity to adapt to new situations” ver- 
sus “genetic programming”. But no 
matter what terms are used, the 
idea that animals can act with some 
degree of intelligence is never far 
below the surface. 

“Just as we are genetically related 
to animals, our mental processes are 
probably quite similar,” says Dr. 


Donald R. Griffin, director of the 
Institute for Research in Animal 
Behavior. “But there is very little 
hard, firm fact to go on.” 

Today’s investigators are likely 
to question many established prin- 
ciples of past years. They are even 
questioning what might be the most 
widely accepted belief in the field— 
the ranking of the chimpanzee as 
the most intelligent animal. 

Not that scientists doubt the 
chimp’s mental powers. Several 
chimps, raised in private homes, 
have been able to keep ahead of 
young children in learning, up to 
the time the children began to talk. 
After that the humans pulled ahead 
quickly. 














Elephant 
Opinions vary, some describe them as very smart, others as rather silly animals. 


But the classic experiments of 
Wolfgang Kohler have shown that 
a chimp occasionally can act with 
more insight than a human. Given 
a stick and a banana hanging out 
of reach, the chimp would put the 
stick in place and climb it to re- 
trieve the banana. Some _ people 
would swat at the banana, smash- 
ing it to a pulp. 

Acknowledging the chimp’s abil- 
ity, scientists point out that much 
less work has been done with other 
primates that might be contenders 
to the throne, because those pri- 
mates are not as easy to handle. 
The baboon, for example, is an ill- 
tempered beast, yet there is ample 
evidence in folk-lore of its intel- 
ligence. Some Africans even believe 
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the baboon can talk. A story is told 
of a baboon that kidnapped a baby 
and took it to the top of a tree, 
releasing it only when a Bushman 
literally talked him into it. 

The chimp’s most serious chal- 
lenger may be the dolphin, whose 
brain actually weighs more than a 
human’s. While stories of the dolp- 
hin’s intelligence date back at least 
2,000 years (the Romans told of a 
dolphin that befriended a young 
boy, gave him rides daily and 
wasted away after the boy’s death), 
the work of John C. Lilly and 
other ethologists has raised the pos- 
sibility that the dolphin may poten- 
tially be as intelligent as humans. 
Lilly now is trying to decipher what 
he believes to be the dolphin’s lan- 
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guage, and to teach them to com- 
municate with humans. 

Barring Lilly’s success, comparing 
the dolphin’s abilities with the 
chimp’s may forever be impossible. 
Scientists will accept only the re- 
sults of carefully controlled experi- 
ments, and there are obvious dif- 
ficulties in preparing tests that 
would allow comparisons between 
two such different animals. The 
same difficulty hinders all similar 
efforts. Is the ability to run a maze, 
for instance, equivalent to the abil- 
ity to pick the odd object from a 
group of three? 

There’s a more subtle pitfall: The 
unconscious tendency to treat ani- 
mals in the lab as slightly different 
kinds of humans, rather than ac- 
knowledging their widely varying 
natures. People get most of their 
sensory input through vision, and 
scientists have tended to lean 
heavily on tests involving visual 
cues. This works against animals 
that get most of their information 
about the world through smell or 
hearing. 

One way out of the difficulty is to 
measure brain weight—or rather, 
the ratio of brain weight to body 
weight. The great whales have the 
largest brains of all, but they must 
control vast bodies weighing more 
than 100 tons, which means that 
relatively few brain cells are left 
over for what we would call reason- 
ing behavior. The dolphin’s brain, 
weighing nearly four pounds, con- 

U.P.I. 
Rat 
Crafty enough to survive in man’s world. 
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Crow 
Knows how to stay out of gun range. 








Coyote 


Neither of these creatures is well liked, 
but their intelligence has earned respect. 


Wolverine 
Audubon Society Photo by Leonard Lee Rue 





trols a body weighing 300 pounds, 
a far more favorable ratio. 

Judging the elephant on _ that 
standard is difficult. Its brain 
weighs four times as much as a hu- 
man’s, but its body weighs 46 times 
as much. There are widely differ- 
ing opinions about the elephant’s 
intelligence. Some call Jumbo one 
of the most intelligent animals. J. 
H. “Elephant Bill” Williams, once 
heard an elephant keeper tell his 
charge to hand up a spear. The 
elephant picked the spear up in its 
trunk and presented it point first. 
“Turn it around” the keeper said— 
and the elephant did. 

But Richard Carrington, a keen 
student of elephants, wrote that “it 
is doubtful that the mental powers 
of the elephant are very much great- 
er than those of the horse. And the 
horse, as those of us who are not 
sentimentalists will probably admit, 
is naturally a rather silly creature.” 

One thing ethologists do agree on 
is that mammals have a virtual 
monopoly on animal intelligence— 
with perhaps a few grudging excep- 
tions. Using tools can be regarded 
as a sign of intelligence, and the 
Galapagos woodpecker-finch uses a 
cactus spine to root insects out of 
holes and crevices. Most observers 
would also give fairly high marks to 
the crow and his relatives. Crows’ 
ability to stay just out of range of 
a hunter’s gun is well-known, and 
scientists are beginning to acknowl- 
edge that there might be more than 
“genetic programming” in the abil- 
ity of jackdaws and parrots to learn 
some human words. 
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Problem-solving is not the only 
indication of intelligence. The 
sheer playfulness of otters is one 
reason why they are listed among 
the most intelligent animals. Otters 
will carefully prepare slides of snow 
or mud and frolic on them for hours, 
apparently following complex rules 
in some of their games. One ob- 
server in India saw six otters hunt- 
ing together in a circle. As each 
caught a fish, he would put it on 
the bank and return to the circle. 
In the United States, trainer Emil 
E. Liers has taught his tame otters 
to retrieve game birds. 


Escape to sea 


The sea otter might be even more 
remarkable. At one time it lived 
partly on land, but escaped the 
hunters that once almost wiped it 
out by learning to live entirely at 
sea. The sea otter also uses tools. 
While floating on its back it will 
place a flat rock on its belly. Then 
it will smash shellfish open against 
the rock. 

Survival under pressure often is 
a test of intelligence. The coyote’s 
ability to flourish despite deter- 
mined drives against it has earned 
it bitter respect from its hunters. 
Coyotes can work in teams to ex- 
haust hounds in the chase, and they 
have been known to jump on rail- 
road trains or cars to escape pursuit. 
Eating almost anything—and often 
stealing its food from smaller preda- 
tors—the coyote has been called 
“the smartest varmint alive’. 

On the criterion of survival, the 
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rat must rank high in view of the 
eternal war waged against it by 
man. The rat’s quick-breeding hab- 
its are important in its survival, 
but cunning4ppears to play a major 
role. Some experienced rats have 
been known to kick a trap around 
until it went off, then eat the bait. 
Caged rats, offered a large dog bis- 
cuit that could not fit between the 
bars horizontally, have reached out, 
turned the biscuit to a vertical posi- 
tion without hesitation and pulled it 
in to eat. 

One animal whose sheer male- 
volence has earned it a reputation 
for intelligence is the wolverine. 
This 30-pound carnivore can literal- 
ly put a trapper out of business, car- 
rying off his traps, destroying the 
catch and even invading the trap- 
per’s cabin for a vicious carnival of 
destruction. Awed trappers credit 
it with an almost human insight 
into the workings of mechanical de- 
vices, and there are few traps that 
the wolverine cannot spring after 
only a short acquaintance. 

The raccoon has a similar ability, 
but it is fortunately a more friendly 
animal. 

The ultimate answer to the ques- 
tions of animal intelligence, many 
ethologists believe, lies in using field 
observations to sharpen laboratory 
techniques. 

As scientists learn more about the 
way animals behave under normal 
conditions, they will be able to pre- 
pare better laboratory tests. And 
out of those tests may come some 
more definitive IQ ratings for man’s 
animal cousins. 
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Rising young executives in U. S. corporations find their 
roads paved with frequent transfers, exhaustive 
days, too much travel and marital problems. 


by John Barnett 


oe corporation is taking the 
place of the Other Woman in 


the so-called eternal triangle—and 
the staggering impact on executive 
marriages suggests that big business 
is the most demanding mistress of 
all. 

According to psychologists, physi- 
cians, family counselors and others, 
companies now absorb too much of 
the time, energy and devotion of 
their rising young executives; ex- 
hausted by their jobs, they are mere 
shells at home, unable to function 
effectively as husbands and fathers. 

The result is seldom divorce, 
which is bad for the careers of young 
men on the go. Instead, marriages 
in name only are preserved between 
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weary, indifferent men and women 
beset by all sorts of emotional ills, 
including chronic loneliness, sexual 
frustration, alcoholism and excessive 
dependence on their children. 

It would be difficult to overesti- 
mate the sweep of such problems, 
many sources agree. ‘They are al- 
most epidemic in proportion,” says 
Mortimer R. Feinberg, professor of 
psychology at City University of 
New York’s Baruch School of Busi- 
ness and president of BFS Psycho- 
logical Associates, a personnel con- 
sulting firm in New York. 

Some companies realize what is 
happening. “We’re ruining a lot of 
families,” confesses the top medical 
officer of a big Pittsburgh firm. The 
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staff psychiatrist for one of the na- 
tion’s largest manufacturers concurs, 
saying: ‘The situation is really 
rough, and it’s getting worse.” 

But few, if any, firms do any- 
thing to combat it. “As far as I 
can tell, there isn’t any company 
in the nation that’s really touching 
this problem,” says psychologist 
Harry Levinson, director of the di- 
vision of industrial mental health 
at the Menninger Foundation, To- 
peka, Kan. 

According to independent coun- 
selors, many firms are fatalistic, be- 
lieving that such troubles are an 
unavoidable consequence of the 
pressures of management and per- 
sonal ambition and in any case, are 
private matters not to be meddled 
with. Other firms doubt that much 
trouble exists or profess to be un- 
aware of it. Many of the nation’s 
corporate giants won’t even discuss 
the subject. 

But private counselors and agen- 
cies have enough data to know that 
the problem is growing. In Glen 
Ellyn, Ill., a Chicago suburb heavily 
populated by executive families, the 
Family Service Association of 
DuPage County reports a marked 
rise in the past 10 years in alcohol- 
ism, marital infidelity and even 
childbeating—with strong evidence 
pointing to business pressures as a 
major contributing factor. 

In some New York suburbs, 
counselors tell of families composed 
of emotionally disturbed or delin- 
quent children, bitterly frustrated 
wives and husbands so neglectful 
they do not even realize what is 
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happening to their home lives. The 
president of one New York firm, for 
example, was home only every other 
weekend and usually spent that on 
the golf course or in the country 
club steam room. Only after one of 
his teenaged children attempted su- 
icide did he discover that his wife 
was becoming a tippler and that an- 
other child was taking narcotics. 

Many executives and their wives, 
of course, manage to lead full, hap- 
py lives despite the pressures of 
work, often because they live within 
a self-imposed set of rules. 

Family counselors and psychol- 
ogists agree that most emotionally 
healthy people can successfully ac- 
commodate to the demands of busi- 
ness. But they also agree that these 
demands can be devastating to a 
marriage if emotional flaws are pres- 
ent—when, for example, a wife has 
a general feeling of insecurity or 
inadequacy to begin with, and her 
husband tends to avoid taking a 
part in solving family problems. 
And these, they note, are not un- 
common faults. 

What is more, the demands of the 
executive suite have increased re- 
lentlessly in recent years, subject- 
ing marriages to pressures many 
simply cannot resist. Executive re- 
cruiters and corporate officials can’t 
find enough good young executives 
to fill all the posts open to them; 
Gerard L. Phillippe, chairman of 
GE, calls the search for executive 
manpower U.S. industry’s “greatest 
challenge”. In the meantime, the 
shortage has led many companies 
to squeeze an unprecedented amount 
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of mileage out of their staffs. 

Paradoxically, the jet age has in- 
creased the time spent away from 
home by many executives, instead 
of reducing it. A strictly informal 
poll reveals that the average execu- 
tive is apt to spend some 30 percent 
of his work week on the road. If 
he is in sales, the percentage may 
be far higher. 


Thwarted sex life 


Psychologists and family coun- 
selors agree that many wives 
express their resentment and bitter- 
ness against frequently absent hus- 
bands by denying them sexual rela- 
tions—even though the wives often 
are starved for sex themselves. In- 
evitably, some of these lonely wom- 
en turn to promiscuity, others to the 
bottle. 

Still others turn to their children, 
smothering them with a cloying, 
unnatural affection, overprotecting 
them or demanding entirely too 
much of them. “We have kids who 
are confused, immature, burdened 
by their mother’s confidences, 
troubled by the changes in roles, 
with their fathers gone and their 
mothers imposing the discipline. 
These women are feeding on their 
kids for the emotional support they 
should be getting from their hus- 
bands,” says one family service case- 
worker. 

It is difficult to tell when the first 
signs of a marriage’s erosion begin to 
appear. In the early years, there is 
generally little difficulty; wives 
share their husbands’ eagerness to 
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get ahead and are understanding of 
the demands placed upon them by 
business. But as the years pass, 
husband often begins to grow away 
from wife. 

After a while, in many cases, the 
husband is so driven by his job 
that he begins to view his home 
primarily as a place to come and 
rest, a haven from the relentless 
pressure exerted by his job. His 
wife, of course, needs his partner- 
ship, but he is often too weary to 
give it. She grows bitter and nags 
him; he grows resentful because he 
feels she is selfishly ignoring his 
needs. 

Robert Sunley, a Mineola, N.Y., 
marriage counselor, tells of a typi- 
cal case: George M., an $18,000-a- 
year sales executive for a New York 
machine maker. The Ms live in a 
comfortable home, have three chil- 
dren, two cars—and a bitterly un- 
happy marriage. 


Plans go awry 


As a young couple, they looked 
forward to the day when business 
success would bring them both the 
time and money to fully enjoy each 
other’s company, and they accepted 
the demands of his job in order to 
reap future rewards. But Mr. M’s 
hours got longer instead of shorter, 
and he became more and more in- 
volved in his work and less and 
less interested in his family. Now, 
when he is home, the Ms battle 
constantly—about money (there is 
never enough), the upbringing of 
their children, the general lack of 
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Corporation “widow” subjected to loneliness and 


neglect strikes back with bitter reprisals 


tranquility in their household. 

Between arguments, there are 
long periods of silence—a week or 
more, sometimes, in which they do 
not speak to one another. They 
commonly go a month or two with- 
out sexual contact. Mr. Sunley’s 
diagnosis: Mrs. M is suffering from 
deep-rooted sexual dissatisfaction, 
and her husband is suffering mainly 
from sheer exhaustion, from long 
hours and worry about his job. 

Even the sense of belonging that 
can come with living in the same 
community for a reasonable length 
of time is denied many women by 
increasingly frequent corporate 
transfers. It’s not uncommon for 
an executive to move five times or 
more before settling in at head- 
quarters; Allied Van Lines says it 
has a number of corporate family 
customers it has moved 10 times or 
more. 

“We constantly see the wife who 
simply has moved once too often,” 
says Henry Freeman, executive di- 
rector of the Family and Children’s 
Service of Pittsburgh. “She’s finally 
become exhausted from battering 
down the walls in each community 
she comes to. She gets depressed, 
lets everything go, withdraws, wor- 
ries the hell out of her husband.” 

Even those wives fortunate 
enough not to have to take many 
transfers have difficulties. As their 
husbands rise in income and status, 
often there are subtle pressures on 
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these women to abandon their old 
activities and circles of friends and 
step into “higher” society. This 
amounts to a “social transfer” that 
can be as difficult as a physical one. 

The mobility of the executive 
class has served to undermine a 
major stabilizing factor in many 
marriages—the comforting presence 
of relatives, who provide not only 
social contacts but emotional out- 
lets, too. Far from home, today’s 
executives and their wives often 
must rely on each other almost en- 
tirely. ‘‘They have all their emo- 
tional eggs in one basket—the mar- 
riage,” says Mr. Freeman. 

Thus, when the marriage begins 
to go sour, the husband often can 
only bury himself still deeper in his 
work, and his wife can only grow 
more bitter and more resentful. In 
the case of young executives, this 
may go on for years; according to 
the rules of the corporate game, 
divorce is frowned on. 

All the blame for increasing mar- 
ital difficulties among executives 
cannot be placed on the corpora- 
tion alone, of course; the driving 
ambition of the individuals them- 
selves naturally plays a part in the 
troubles they have at home. But 
the company’s demands on the man 
who does want to go places are 
heavy, and unfortunately only few 
concerns are recognizing this and 
beginning to take halting steps to- 
ward easing marital problems. 
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PHYSICS 





Six impossible 
tricks 


EMONSTRATIONS of an obvious 

defiance of Sir Isaac Newton’s 
law of gravity show how a marble 
will dance in an inverted funnel 
spout; that a square of metal or 
screen, heavier than water, will float 
on water with a large cork on it. 
Again, there is a way to balance the 
edge of a carpenter’s folding rule on 
a table edge by using a hammer and 
a piece of string. 


Place marble in an inverted funnel, its 
stem connected by a hose to a water tap. 
Turn the water tap on full pressure and 
watch marble dance close to funnel spout, 
defying gravity. Pressure inside water is 
less than that pressing against marble. 


Steel screen is heavier than water but a 
small square of it will float if it is wiped 
lightly with cloth and wet with salad or 
machine oil. Lay carefully on surface of 
clean water in a dish. Large cork put 
atop material will not sink it. 


Hammer balances edge of carpenter’s two- 
foot folding rule on table edge as loop 
of string causes hammer to act as lever 
that pushes up on the end of the rule. 
The heavy hammer head places the center 
of gravity surprisingly beneath table. 
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Stir ice and water in bottom section of 
glass coffee pot until water reaches 32° 
F., freezing point. Then put the pot over 
heat and stir water constantly with a 
thermometer. As long as any ice remains 
in pot, water will hold at freezing point. 





Place 15-20 pounds of books on syringe- 
type hot water bottle. Run water into 
bottle through the syringe held upright. 
Water pressure at lower end of hose flows 
equally to equal areas inside bottle. The 
resultant pressure lifts the heavy books. 


When dropped from end holding coin, ruler falls faster than coin. Drop both ends of 
ruler at same time and objects fall at equal speed. Why? Dropped by end, ruler acts 
as pendulum with distributed weight. Point two-thirds from held end falls with ac- 


celeration of speed. And beyond the two-thirds point, the ruler will fall faster. 








White line in picture of galaxy points to 
supernovae similar to one photographed 
600 million light years from the earth by 
48-inch schmidt telescope (pictured im- 
mediately above) at Mt. Wilson and Palo- 
mar Observatories in California. In the 
past 1000 years five possible supernovae 
have been recorded in our Milky Way. 
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NEWS IN BRIEF 


Science Month 


Photograph exploding stars 


Two supernovae or exploding 
stars—one in a spiral galaxy 30 mil- 
ion light years from earth, the other 
in a galaxy 600 million light years 
distant—were photographed last 
July through the 48-inch schmidt 
telescope at the Mt. Wilson and 
Palomar observatories in California. 
Their light is reaching the earth 
only now after traveling through 
space at the speed of 186,000 miles 
a second. 

Each of the supernovae, also 
known as gas clouds, increased in 
brightness from about that of the 
earth’s sun to the equivalent of two 
billion such suns but, even with this 
brightness, they are too far away 
for observation without powerful 
telescopes. 

The two explosions were discov- 
ered by Dr. Fritz Zwicky of the Mt. 
Wilson and Palomar Observatories, 
operated by the California Institute 
of Technology and the Carnegie In- 
stitution of Washington, D.C. Dr. 
Zwicky explained that supernovae 
are essentially catastrophic events 
probably resulting from the collapse 
or implosion of a star or gas cloud. 

Astronomers are especially inter- 
ested in supernovae because study- 
ing them contributes to a better un- 
derstanding of the evolution of mat- 
ter. Supernovae also have a poten- 
tial use as distance indicators. If 
their intrinsic brightness is deter- 
minable, they can be developed into 
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a yardstick to measure great dis- 
tances in their universes. 
Supernovae occur on the average 
of once every 300 years in brighter 
galaxies, although three galaxies 
have had three within 40 years. In 
the past 1000 years five possible 


Duck — here comes Icarus! 


Icarus, an asteroid one mile in 
diameter, is one of several hunks of 
cold matter (possibly iron) that 
whirl in elongated orbits around the 
sun. Occasionally, they pass near 
the earth. If Icarus ever hit us the 
result would be catastrophic. Next 
year, the asteroid will come within 
4,000,000 miles of earth on June 15 
and, just for kicks, students at Mas- 
sachusetts Institute of Technology 
have figured a way to save the world 
should it veer off course and collide 
with us. For the study, the students 
assume that Icarus will hit the mid- 
Atlantic 2000 miles east of Florida 
at 12:26 GMT on the 19th. Such an 
impact would splash 1000 cubic 
miles of water from the sea, make a 
15-mile-wide crater in the ocean 
floor, raise tidal waves 100 feet high 
that would wipe out New York, 
Boston and most other port cities 
on both sides. Energy released 
would equal 500 billion tons of 
TNT, and would shake things up 
100 times worse than the most vio- 
lent earthquake ever recorded. 

Starting now, the fight would in- 
volve a mad race with time. Nine 
Saturn V moon rockets would be 
needed; three for test, six for mis- 
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supernovae have been recorded in 
our Milky Way Galaxy. 

A supernova will remain at its 
peak brightness for only a few days 
before gradually dimming, with the 
slow decline lasting for several 
months. 


sion—each armed with a 100-meg- 
aton nuclear warhead. First launch 
would be April 7, 1968 when Icarus 
was still 100 million miles off. It 
would close with the asteroid on 
June 6. By then, three more would 
be on the way. Final shot would 
launch on the 14th, intercepting the 
intruder a scant 18 hours before it 
was due in. The entire elaborate 
plan, including radar and OAO star 
trackers and computers would keep 
track of everything. On-board com- 
puters would maneuver the rockets 
to within 100 feet of the screaming 
menace and trigger detonation. If 
fragments still menaced earth, later 
launches would be detoured by radio 
in hot pursuit. 

But don’t worry. It isn’t likely 
to happen. 


Ice-age pigs unearthed 


Ice-age fossils of four peccaries— 
pig-like animals between 25,000 and 
40,000 years old—have been un- 
earthed in an excavation near Hick- 
man, Missouri. Warren Finch, of 
the U. S. Geological Survey, calls 
the discovery, ‘One of the most im- 
portant fossil finds in this part of 
the country.” 

The fossil bones are of animals 
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Ice-age pig-like animal reconstructed by 
Smithsonian Institution. These peccaries 
roamed earth 25,000-40,000 years ago. 


measuring about three feet long. 
They roamed the area during the ice 
age. The bones were carefully un- 
covered, the exposed parts shel- 
lacked and covered with plaster and 
then removed from the still im- 
bedded dirt, and shipped to the U. 
S. Geological Survey’s offices at the 
Smithsonian Institution in Wash- 
ington where they are undergoing 
intensive study. 

“Tt is important to determine the 
age of fossil remains,’ explains 
Finch, “so that the sequence of 
loess deposits (the material that 
buried the animals) can be deter- 
mined. This will provide useful 
Geological information on the gla- 
cial history of the continent, and 
add to our knowledge of prehistoric 
mammals in the Americas.”- The 
radiocarbon method is used to deter- 
mine the age of fossil bones. 

The last major ice sheet reached 
its maximum extent about 20,000 
years ago. The wind-blown silt that 
blankets a large part of the central 
United States today is the loess that 
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buried the peccary fossils. As the 
glacial ice melted, after the ice-age, 
the resulting streams spread mud 
and rock debris over the country- 
side. Winds sweeping across the 
region picked up the finer particles 
and deposited them as a widespread 
dustlike mantle over the area. 


Sea-going penthouse 


It looks like a poor man’s pent- 
house from the outside, but actually 
it’s a scientist’s dream. It is a lab- 
oratory designed by General Motors 
AC Electronics-Defense Research 
Laboratories for development work 
in deep-ocean acoustic tracking in- 
strumentation, submarine noise 
measurement and numerous other 
ocean engineering assignments. 
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An actual laboratory raised 30 feet above 
ocean’s surface can be upended, lowered 
75’ into water and used as observatory. 
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The strange laboratory, called 
POP, boasts several pioneering fea- 
tures. There’s a portable van that 
serves as a laboratory with electric 
instrumentation together with work 
space and living quarters for four 
scientists. The laboratory van can 
be outfitted on shore and _trans- 
ported to the deck of GM’s Re- 
search Vessel Swan and to the per- 
pendicular ocean platform at sea. 

To transfer the laboratory, tanks 
in the upright, spar-buoy-shaped 
lab are flooded to sink it straight 
down in the water until its platform 
is level with the ship’s deck and, 
once secured on the platform, suffi- 
cient water: is released from the 
tank to raise POP vertically until 
its platform is more than 30 feet 
above ocean surface. The 250-foot 
long lab serves at this height as a 
stable, buoy-like work platform. 
POP also can be upended to a per- 
pendicular position with the com- 
partment about 75 feet below the 
water’s surface and in this position 
function as an undersea observation 
cabin and a diver decompression 
chamber. 


Lunar-power-generator 


The largest isotope-fueled thermo- 
electric generator, developed for a 
moon mission, took off from the St. 
Paul- Minneapolis airport recently 
on the first phase of its lunar trip. 
About the size of a TV set and built 
by 3M company, it is designed to 
operate for a year on the moon. 

The generator will power a special 
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lunar surface experiment “package” 
to be used by U.S. astronauts dur- 
ing their first stay on the moon’s 
surface. The power-generating in- 





3M “moon generator’ being packaged in a 
special container to cushion it on first 
leg of intended trip to moon’s surface. 


strument will automatically trans- 
mit lunar measurements to earth 
for at least 12 months after the 
lunar landing. 

Operated on radioisotope fuel, the 
generator is capable of delivering a 
minimum of 64 watts of continuous 
power. It is designed to be readily 
installed and put into operation by 
astronauts shortly after their moon 
landing. Measuring approximately 
18 inches in height and 16 inches 
in diameter, the generator is built to 
withstand the extreme moon tem- 
peratures of 170° F. during the day 
and —280° F. at night. 
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Fiber-glass fairing is lowered over Deep 
Ocean Work Boat (DOWB) that houses 
two-man crew who can remain safely in 
boat submerged to depth of 6500 feet for 
maximum of 65 hours. A product of Gen- 
eral Motors AC Electronics, the two-man 
sub is 17 feet long with a 30-mile range, 
and has a 360° visibility freedom with 
direct optical systems and a special tele- 
vision camera for undersea explorations 
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Gaps and gains in matrimony 


Some 800,000 marriage-minded 
young women may not get to the 
altar because of peculiar quirks of 
custom and human arithmetic. The 
quirk of custom lies in the inclina- 
tion of young U.S. women to marry 
men from one to several years their 


36 





senior. Timing of the baby boom 
has fouled human arithmetic to an 
alarming degree for would-be 
wedded young ladies. 

Women presently 19 and 20 years 
old were born in the first two years 
of the baby boom and now number 
3.6 million. Unfortunately for the 
females, the number of males born 
a bit earlier, and now 21 to 22, num- 
ber 2.8 million. The 800,000 differ- 
ence constitutes what may be called 
the marriage gap or ‘‘squeeze’’ for 
the young women. Affected, too, are 
women of other ages, possibly more 
than a million from now until about 
1975. 

Fortunately, the marriage gap is 
not unresolvable. Trapped women 
may escape by marrying: available 
older men or men closer to their 
own age than the preferred two-year 
spread, 

If any consolation to husband- 
seeking girls, the baby boom which 
caused the marriage gap for young 
girls also is pushing marriages to 
record highs, evidently in older age 
brackets. For instance, the 1,844,000 
marriages in 1966 were the highest 
annual total in U. S. history, except 
for 1946 and 1947. 

For several years, according to 
The Population Reference Bureau, 
women have been marrying at 
slightly higher ages than in the 
1950s. And women who marry in 
their 20s are more likely to marry 
men of their own age—undoubtedly 
a solution for many of the girls fac- 
ing the marriage gap problem. 
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BIOLOGY 


by Andrew Hamilton 


HE late Dr. Edmund Schul- 

man was a dendroclimatolo- 
gist at the University of Arizona— 
a scientist who studies tree rings 
and “hindcasts” what the weather 
was like in past centuries. He also 
uncovered a first-rate scientific mys- 
tery that has not yet been solved. 

In 1953 he heard a fantastic 
rumor: Bristlecone pines (Pinus 
aristata) in the arid White Moun- 
tains of eastern California were old- 
er than the 3,500-year old sequoias 
—up to then considered the world’s 
most ancient living things. 

Accompanied by Dr. Frits Went 
of the California Institute of Tech- 
nology and Al Noren, District 
Ranger for the Inyo National For- 
est, he went for a look. 

Noren, who knew where the trees 
grew, led Dr. Schulman and Dr. 
Went to the 11,000 foot level and 
pointed out a gnarled veteran he 
called ‘The Patriarch”. It was a 
scraggly, sprawling specimen that 
measured 37 feet across and not 
much more in height. 

Using a Swedish increment borer, 


The oldest living thing in the world 


Dr. Schulman twisted the thread- 
tipped instrument into the heart of 
a tree and removed a pencil-slim 
piece of wood. This wood core was 
then glued to a grooved stick, 
shaved flat and swabbed with ker- 
osene to make the grain stand out. 
Then Dr. Schulman examined it 
under a portable microscope. 
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Pine Alpha, an ancient and gnarled bristle- 
cone pine is estimated to be 4.100 years 
old. An even older tree called Methuselah 
is believed to be some 4,600 years of age. 


“This tree is 1,800 years old!” he 
said excitedly. 

In following summers, Dr. Schul- 
man returned to the White Moun- 
tains under the auspices of the Na- 
tional Science Foundation. By 1956 
he had found three bristlecones in 
the 4,000-year bracket—500 years 
beyond the oldest-known sequoia. 
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After Dr. Schulman’s sudden 


death in 1958, Dr. W. G. McGin- 
nies and Dr. C. W. Ferguson of the 
Laboratory of Tree Ring Research 
and at the University of Arizona 
carried on his research. More than 
1,000 trees in the over-4,000 year 
category have been located. And 
one—called ‘“‘Methuselah”—is 4,600 
years old. 

Bristlecone pines are related to 
the limber pines (Pinus flexilis) and 
the foxtail pine (Pinus balfouriana) 
which grow on rocky slopes or 
windy ridges. They are called bris- 
tlecone pines because of the black, 
hair-like bristle on the tip-of each 
cone scale. 

Bristlecones exist throughout the 
entire Great Basin of the West— 
California, Nevada, Utah, Colorado, 
Arizona and New Mexico. But all 
the 4,000- to 4,600-year old speci- 
mens are found in the high, dry 
White Mountains of California. In 
summer they battle blazing sun and 
lack of water, in winter they strug- 
gle against snow and ice. 

These trees grow in a variety of 
odd shapes. but the completely dead 
stumps are the wierdest of all. Pol- 
ished by wind-blown sand in sum- 
mer and ice in winter, they become 
grotesque skeletons with reddish- 
brown arms flung against the blue 
sky. 

Why are bristlecone pines the 
world’s oldest living things? 

This was the question that Dr. 
Schulman could not answer—one 
that’s puzzled scientists ever since. 

At least three possibilities have 
been suggested: 
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1. The oldest trees might have 
had more pitch in their trunks and 
branches, or pitch of a different 
chemical composition, reducing the 
likelihood of insect damage or rot. 

2. Bristlecones have mastered the 
trick of allowing only a part of 
themselves to die, so that another 
part can grow strong enough to 
survive in a harsh environment. 

3. The trees live to a ripe old 





The age of bristlecone pines is determined 
by examining a pencil-slim core of wood 
taken from the heart of the tree, under 
a microscope. Work is done at U. of 
Arizona Tree Ring Research Laboratory. 


age because they grow so slowly— 
the diameter of their trunks increas- 
ing only about one inch every 100 
years. 

When word got around that the 
bristlecones were older than the 
sequoias, souvenir hunters started 
to move in. But the U.S. Forest 
Service in 1958. set aside 20,000 
acres of public lands in the White 
Mountains as the “Ancient Bristle- 
cone Pine Area”’. 

Scientists from the University of 
Arizona and other instiutions are 
still at work on the bristlecones. But 
the mystery remains. 
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It was long-gone suns, not ours, that gave birth to gold. 
Gold is as abundant on the moon and nearby planets 
as it is on earth, but unlikely on Jupiter or Saturn. 


by Gina Allen 


opAy we face a gold shortage. 

Last year the Free World 
mined more gold than ever before— 
42 million fine ounces, 1.5 billion 
dollars worth at the official price of 
$35 an ounce. 

Because the mines of the Free 
World cannot produce gold at this 
rate past 1970, scientists are spec- 
ulating about other possible sources 
—perhaps the moon or near-by 
planets, or the ore-rich bottom of 
the sea and the waters of the ocean. 

Of last year’s new gold crop, 
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jewelry took $375 million and $125 
million was used by industry, den- 
tistry, optics and medicine. 

Where did the other billion dol- 
lars in new gold go? It disappeared 
into private hoards all over the 
world. India’s hoard, despite stiff 
penalties, is thought to be in the 
neighborhood of $5 billion. French 
citizens are believed to have another 
$4 billion tucked away against a 
rainy day. And Swiss safety deposit 
boxes may have the biggest cache 
of all, with gold that has been sent 
there for safekeeping from all 
around the globe. 

The human race has spent a large 
part of its time on this planet gath- 
ering the yellow metal. And what 
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has been the total take from all this 
effort? How big a lump would it 
make if all the gold mined by all 
people through all ages were assem- 
bled in one block? As big as the 
Empire State Building? As big as 
the Pentagon? 

Tf you could melt all the gold man 
has ever found into one cube, you 
could fit it nicely into a baseball 
diamond. It would measure 90 feet 
in each direction, weigh 100,000 
tons, and be worth $122 billion. 

That’s an astonishingly small re- 
turn for centuries of effort. Three 
times that amount of pig iron is 
turned out every year! 

The first men who found gold 
nuggets thought they had dropped 
from the sun. They were almost 


right. Gold does come from the 
sun—from many suns—but not 
from ours. 


Our sun is still young, a celestial 
cyclotron that creates energy by 
changing hydrogen into helium. 
These are light elements. Only 
when a sun grows old, and is about 
to die, does it consume itself by 
turning light elements into heavier 
ones, including gold. 

According to the new cosmology, 
dying suns have left behind a 
sprinkling of the heavy elements 
among the more numerous hydrogen 
atoms that form interstellar gas. 
These heavy atoms were part of a 
cloud that, swirling around our sun, 
became the planets. The heavier 
material condensed first to form the 
four, small, dense planets that move 
closest to the sun, and the asteroids 
that orbit between Mars and Jupi- 
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ter. Occasionally, an asteroid falls 
to earth where we can examine it 
and find out what the gold-bearing 
planets — Mercury, Venus, Earth 
and Mars—are made of. 

You might think we could study 
the earth first hand, but we can’t. 
We can only study the crust, which 
is less than 1 percent of its mass. 
The interior has a different composi- 
tion. 

Gold is rather evenly dispersed 
through the crust, but so sparsely 
it almost escapes detection. If you 
dug for it in your garden you would 
get anywhere from one to nine 
milligrams of the metal from each 
ton of dirt. That would bring you 
less than 1¢ a ton for your efforts. 

If you wanted to reap your 
penny’s worth of gold without ef- 
fort, you could employ one of na- 
ture’s mining plants, preferably the 
Equisetum Palustre, which sucks 
gold out of the soil. A garden 
planted with this industrious vege- 
tation would harvest your gold but 
couldn’t mine more of it than the 
soil contained. 

You’d do better with a meteorite, 
for it is 700 times richer in gold 
than is the surface of the earth. 
Geologists think there is the same 
percentage of gold in meteorites, 
small planets and the moon as there 
is beneath the earth’s crust. Man 
has yet to explore any of these 
places. 

When the planets were formed, 
gold settled beneath the crust of the 
earth. 

Fortunately, nature didn’t wait 
for man to dig down to the center 
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It was cheaper for the Romans to let their miner-slaves 
die than it was to import food and water for them. 


of the globe before introducing him 
to gold. She heaved gold upward 
through the earth’s crust while rais- 
ing mountains. Then, in the process 
of eroding the mountains she had 
built, she concentrated a part of the 
treasure in river beds. 

Because of its lustre, gold was 
probably the first metal man dis- 
covered and used. We don’t know 
when. We do know that some 
40,000 years ago Paleolithic men 
were fashioning crude amulets of 
gold. 

The source of their gold was the 
river, where they found nuggets, 
and where the world’s first miners 
learned to separate gold from sand. 
They accomplished this in much the 
same way the Forty-niners did in 
the streams of California. The Cali- 
fornians ran the sand through sluice 
boxes floored with riffles, and some- 
times blankets to catch the heavy 
gold as the lighter sand flowed off. 

Ancient men spread sheep skins 
in the river bed, letting the fleece 
catch and hold the gold. 

The ability to “create” gold out 
of sand and fleece gave them a false 
reputation as magicians, a secret 
knowledge that continued and was 
responsible finally for the European 
shortage that sent the Spanish Con- 
quistadores to search for gold in the 
New World. 

There were long, dark ages in be- 
tween as the magician-miners 
learned to follow traces of gold to 
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their source, in mountains, and to 
recognize signs of gold even in de- 
serts. Hard rock mining was not 
for the magician aristocrats. They 
found the gold and directed its re- 
covery. Slavés did the digging. 

The Roman historian, Diodorus 
Siculus, described the mines on 
Egypt’s eastern desert, known as 
Kush or Akita, from which the 
Pharaohs took gold for thousands 
of years. The passageways were so 
small, he wrote, that the slaves had 
to wriggle through them like snakes. 
They worked naked, without food 
or water or rest, driven to their 
tasks by the blows of their guards 
and overseers. Kush was so inacces- 
sible that the Egyptians found it 
cheaper to replace the slaves as 
they died at their labors than to 
transport food to keep them alive. 

Another Roman, Pliny, told how 
his countrymen obtained the golden 
wealth of captured Spain. They 
tore down the mountains, a feat that 
seemed to Pliny “to surpass the 
achievements of the Giants.” 

Supervised by Roman engineers 
and soldiers, the enslaved Spanish 
natives dug galleries into the moun- 
tain, breaking the hard rock with 
iron rams into chunks of 150 
pounds. These they passed along a 
human chain to the entrance of the 
shaft. Only the last men in the 
chain saw daylight until the work 
was completed. 
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Arches were left to hold the 
mountain up. When all had been 
hollowed out, the arches were cut 
as fast as possible, while a lookout 
on the hilltop watched and listened 
for signs of the mountain’s collapse. 


When these came the lookout 
shouted a warning and everybody 
raced away, the dark-blinded slaves 
often caught in the avalanche as the 
mountain fell apart. “With a roar 
that the mind can hardly conceive,” 
was Pliny’s description, ‘and with 
an equally incredible blast of air.” 

To get Spain’s gold, the Romans 
changed her geography. Not only 
did they tear down mountains, but 
after the peaks fell, they changed 
the course of rivers so that the wa- 
ter would drop on the debris with 
force, crushing the rock into sand. 
This was then run through sluice 
boxes lined with shrubs to catch the 
gold. So much dirt was washed for 
gold that the waste silt, carried sea- 
ward by the rivers, filled harbors, 
extended the coastline, and made 
inland towns out of cities that had 
once been ports. 


Mining lore lost 


When the Roman Empire fell, the 
science of getting gold fell with it. 
The secrets of mining and metal- 
lurgy, which had been passed on in 
families, were lost. Amateurs looked 
inexpertly for gold with divining 
rods, and generally failed to find it. 
With more success, adventurers set 
sail for Africa and America and 
brought back the gold other civiliza- 
tions had gathered to build up Eu- 
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rope’s dwindling stores. 

While the Spaniards were rob- 
bing the Aztecs and the Incas, a 
Bohemian doctor and mine owner, 
who called himself Georgius Agri- 
cola, was learning all he could about 
mining and metallurgy from the 
miners he treated as a physician. 
He tried out the information in his 
own mine and wrote it down that 
others might also learn. His re- 
markable De Re Metallica, pub- 
lished in 1556, was the world’s first 
textbook on mining and metallurgy, 
subjects that had previously been 
top secret. Another text wasn’t to 
appear for centuries. 


Hoover's contribution 


As late as the early 1900s, a 
young mining engineer named Her- 
bert Hoover and his wife, Lou 
Henry Hoover, considered Agricola’s 
work of enough importance that 
they spent several pre-White House 
years translating and annotating the 
book that formed an important part 
of the foundation on which modern 
mining technology was built. 

Modern mines, scientifically 
lighted and. ventilated, with ma- 
chines to do the digging, crushing 
and hauling, bear scant resemblance 
to those of the ancient world. With 
new techniques we can now mine 
ores profitably with a gold concen- 
tration of only ten to twelve parts 
per million. Yet, with all these ad- 
vances, few new mines are opening 
and many old mines have closed. 

The experts estimate that South 
Africa’s gold production will reach 
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A German ship sailed around for four frustrating 
years trying to extract gold from sea water. 


its peak and start going down as 
early as 1970. Production in every 
other country in the non-Commu- 
nist world is already declining. Gold 
mines in the United States have 
never recovered from the Govern- 
ment order that closed them during 
World War II. Last year’s produc- 
tion lagged 62 percent behind the 
prewar output. 

Not all this slow-down represents 
dwindling gold stocks. Mines with 
reserves in sight for many years 
have stopped working because they 
were caught in the squeeze between 
rising postwar production costs and 
a prewar price for their product. 
Given this economic situation, prof- 
itably recoverable gold in the Free 
World is pessimistically estimated 
at about one billion ounces. If we 
maintain last year’s production rate 
it will all be out of the ground in 
less than a quarter of a century. 

Will we then have to send pros- 
pectors into space to look for more? 
Though we presume there’s propor- 
tionately as much gold on the moon 
and on Mars as there is in the earth, 
we can’t presume that their environ- 
ments have made it so conveniently 
accessible as ours. It may still be 
resting in the center of a ball of 
matter, completely unattainable. 

But there’s no need for concern 
quite yet. There’s enough gold close 
at hand to make every man on 
earth a millionaire. It’s in nature’s 
Fort Knox—the sea. Rivers have 
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been washing gold into the oceans 
since time began. Some of it is on 
the ocean floor, waiting to be mined 
by divers and diving boats. 

More of it is in the water itself, 
which holds in: suspension an esti- 
mated ten billion tons of gold. This 
is one hundred thousand times more 
gold than man has ever managed to 
wrest from the earth. The unim- 
aginable wealth has long tempted 
gold hunters, governments and sci- 
entists. 

In 1924, when Germany was in 
desperate need of gold to bolster the 
worthless mark, pay her war debts 
and rebuild her country, the noted 
scientist, Fritz Haber, developed a 
plan for mining gold from the wa- 
ters of the Atlantic. According to 
his calculations, each cubic mile of 
sea water should contain some 90 
tons of gold. 

So he equipped a ship, named the 
Meteor, on which he sailed the 
Atlantic for four frustrating years, 
filtering gold from the sea water 
that he ran through an ingenious 
filtration plant on board. Out of 
every thousand tons of water he 
processed, he managed to get one 
gram of gold. It didn’t even pay 
for the operation of the Meteor. 
The great experiment was given up. 

Research on the metallic content 
of ocean waters has continued. The 
oceanographers have found that, 
like the earth, certain parts of the 
ocean are rich in gold while others 
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are almost barren. There are large 
concentrations of gold in areas that 
have been fed by gold-bearing 
rivers, near Sydney in Australia, 
Japan, Washington, and San Fran- 
cisco. 

A nuclear-powered desalination 
plant in any of these places would 
not only produce fresh water, power, 
and salt, but would also harvest the 
water’s ionized gold as a valuable 
by-product. Such plants are tech- 
nically feasible today and research- 
ers working to perfect them predict 
that they will be in use before the 
turn of the century. 


Notions for ocean gold 


In the meantime half a hundred 
ways to capture the ocean’s gold 
have been invented and patented. 
One of the most practical was de- 
veloped by a professor in Johan- 
nesburg, South Africa. Pipes pep- 
pered with fine holes would be laid 
at the bottom of gold-rich areas of 








“Look, Buddy, I think you’ve had enough!” 
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the ocean. Lathers containing re- 
agents would be pumped into the 
pipes to extrude from the holes and, 
bubbling upward through the wa- 
ter, attract the gold from a weak 
solution and carry it to the surface 
in concentrated form. The bubbles 
would form a foam on the sea which 
could be scooped off and relieved of 
its gold by precipitation. 

Other methods of mining the 
ocean’s gold make use of nature’s 
aquatic miners—the fish, the sea 
weed, and algae that store minerals 
from the sea water. 

Some specialize in the storage of 
gold as oysters prefer copper. Nat- 
uralists have suggested that gardens 
of gold-gathering marine life should 
be planted in gold-rich seas and pe- 
riodically harvested. 

This might be unnecessary. Some 
twenty-two million square miles of 
ocean floor is already covered with 
dingy nodules, some the size of golf 
balls and some as big as Arnie Pal- 
mer. All are rich in metals. 

Catalytically deposited from sea 
water, they contain much manga- 
nese, about .5 percent copper, .5 
percent nickel, .3 percent cobalt 
and traces of gold and other metals. 

Several commercial companies are 
studying this rich storehouse of ore, 
accumulated over millions of years. 
Presently it is seen only as an emer- 
gency source of vital metal, but new 
technology may well make deep-sea 
mining commercially feasible. 

If this happens, you can be sure 
a major by-product will be gold— 
for nothing else so challenges man’s 
ingenuity. 
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Westinghouse engineer makes adjustment on research model of MHD electric power gen- 
erator, one of the new power sources now evolving in laboratories throughout the world. 


Exotic fuels 


will power tomorrow 


... It’s coming in cans, on tape, from super 
magnets, and in furnaces the size of basket- 
balls—to provide the muscle we'll need to run 
everything from toy trains to moon cities. 


by Morton J. Schultz little reactor called “SNAP” that 

enjoyed a successful debut power- 

TOWED away on a shelf at the ing instruments on a space voyage. 
Atomic Energy Commission’s If an adaptation of this little power- 
warehouse of ‘dreams for tomor- house were buried in a shielded well 
row”, there’s a gadget about the beneath your home, it would sup- 

size of a basketball. It’s a nifty ply all the controlled heat you’d 
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The first fuel cell powered, electrically propelled Army vehicle is this M-37 truck. 





It is powered by four 5,000 watt hydrazine-air fuel cells, built by Monsanto Corp. 


need for the life of the dwelling. 
And with a few new and available 
gadgets added—increasing its size 
barely at all, and involving no mov- 
ing parts—it would even convert 
part of that heat into enough elec- 
tricity to run all your lights, motors 
and other conveniences for as long 
as you cared to remain in residence. 

In Vietnam, Army Signal Corps 
units have been testing ‘‘canned” 
electricity to run their communica- 
tions gear. One such experimental 
device is fueled with a standard 
grade of barnyard manure. 

Out in Monsanto’s laboratories 
at Cambridge, Mass., there’s a toy 
electric train that runs on power 
supplied by a reel of tape. 

On a few remote mountaintops, 
forest rangers are communicating 
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via radio telephones powered by 
tiny noiseless generators that op- 
erate over the candle-like flame of 
a propane burner. Within a decade 
or so, such a generator should be 
able to produce enough electricity 
to light a good size summer camp. 

And for powering entire cities— 
here, or on the moon—scientists 
are working on a silent, pollution- 
free system that shoots a stream of 
4,500° plasma at supersonic speed 
between the poles of giant magnéts, 
producing electric current in the 
multi-hundred megawatt range. 

In laboratories all over the world, 
scientists have been busy for dec- 
ades, scouting new ways to produce 
and contain hotter heat; more ef- 
ficient ways of converting such heat 
into power; better ways of storing 
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Scientist stands beside furnace in which 
high-temperature fuel cell is being tested. 


power so that men can tote it 
around and use it at will. How 
are the treasure hunts going? 

Surprisingly well! I have just re- 
turned from a tour of the hunting 
grounds and many of the things I 
saw were eye-poppers. In some 
cases, yesterday’s dreams are being 
demonstrated by working systems 
and hardware; others await minor 
breakthroughs in materials develop- 
ment—perhaps a tougher ceramic 
to contain heat, a stronger magnetic 
field, a little more of something 
vital. In almost every case, excit- 
ing goals are in view. 


Power on a tape 


Up in Cambridge, the Monsanto 
scientist who took me in tow un- 
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veiled a set of electric trains on the 
conference room table. He lifted 
a small case—like a tape recorder— 
and placed it next to the train. 

Instead of extending from reel- 
to-reel, however, the tape snaked 
through a series of spools. 

The scientist ran two thin electric 
wires from the case to connectors 
on a piece of.track and flipped a 
switch. Slowly the train started to 
move as he activated a transformer. 

My host called it a tape battery. 
The strip of plastic material was 
coated with the anode on one side— 
the cathode on the other. Elec- 
trolyte was encased in a myriad of 
tiny capsules embodied in the coat- 
ing. As the tape passed through 
the “crushing” rollers of the “re- 
corder’ chemicals were released to 
start an electrochemical reaction— 
similar to the way development of 
Polaroid film is started. 

The energy the tape generates is 
sufficient to operate any small-size 
electrical equipment such as power 
tools, radios, fans and the like. 
Potentially, tape batteries are ca- 
pable of furnishing 245 watt-hours 
of electricity per pound of total 
weight. This is impressive when 
you know that conventional bat- 
teries furnish only 100 watt-hours. 

What sort of promise does the 
tape battery hold for tomorrow? No 
longer will you be bothered with 
dry and wet cells that corrode, have 
limited life, are affected by tem- 
perature and humidity. If a tape 
battery runs out of juice, go to the 
store and buy a few more inches. 
When can you do it? 
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Of all the exotic fuel sources, thermo- 
electricity is closest to being in everyday 
use. Top photo shows how thermoelectric 
generators can be used to power TV, radio, 
telephone and other communications 
equipment. Supplying communications 
power is expected to be a big potential for 
such generators. Bottom photo shows how 
thermoelectricity is already being used in 
communications in remote and inaccessible 
areas. A thermoelectric generator installed 
in the Sierra Mountains is used to provide 
communications with relay stations. This 
permits forest service rangers to talk to 
the central office a good 30 miles away. 
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Thermoelectric generators 





“This development,” Monsanto 
states, “is in its early stages, and 
is only one chapter in a long book 
on battery technology.” 

True, dry tape batteries are a 
new development. But some energy 
sources—fuel cells, thermoelectricity 
and magnetohydrodynamics—have 
been in existence for over 100 years. 
Where do they stand today? 


Canned electricity 


Right now the Army is in the 
process of equipping 100 vehicles 
with fuel cells that will eliminate 
the need for petroleum products. 

The unique devices have been 
providing electrical energy for space 
craft since the first orbit of Gemini- 
V. They have also been used to 
monitor the efficiency of the human 
lung. They’ve been checking the 
efficiency of smoke stacks, to help 
control air pollution. They’ve been 
used to operate a standard TV set. 

These are interesting develop- 
ments for an invention that has 
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lain relatively dormant since its 
invention in 1839. 

If you had a car powered by a 
fuel cell, you’d still have to “gas up” 
at service stations. 

The attendant might come out 
with a bottle of ammonia which he’d 
pour into a filler tube atop the en- 
gine. Or perhaps it would be alco- 
hol. Or hydrazine. 

The fuel cells Monsanto used to 
equip the Army’s M-37 34-ton 
trucks use hydrazine as fuel, and 
only four cells in series. The num- 
ber of cells can be doubled or tripled 
to increase the speed of a car and 
provide sufficient power for operat- 
ing radio, air conditioner, and lights. 

How does a fuel cell work? Like 
a battery, it converts chemical en- 
ergy to electricity. The chemical 
reaction between the fuel and an 
oxidizer produces electron run-off 
which is used for power. 

Unlike a battery, however, fuel 
cell chemicals aren’t confined to a 
closed container. This is one reason 
why their potential is so attractive. 
Chemicals are fed to the cell con- 
tinuously. As long as fuel and oxi- 
dizer flow, electricity flows without 
ever registering a discharge. 

The present drawback to wide- 
spread application of fuel cells is 
to find a fuel and oxidizer that are 
inexpensive and stable. The most 
successful cells to date, such as 
those in Gemini, use hydrogen as 
a fuel which is too expensive and 
too explosive for ordinary use. 

The answer may lie in the experi- 
ments now going on with ammonia, 
alcohol and hydrocarbons. There’s 
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even a slow-acting fuel cell that uses 
the natural chemical reaction in 
decomposing manure to supply the 
heat to activate a thermoelectric 
current. That one is still pretty far 
out, though it does, indeed, produce 
current enough to run a tiny motor. 

Once the fuel problem is out of 
the way, the future of the fuel cell 
is practically assured—and what a 
future it promises to be. 


Human waste usable 


For example, someday missions 
deep into space may be made pos- 
sible, thanks to fuel cells that take 
human waste and convert it into 
pure oxygen for breathing. Present- 
ly, space missions of more than a 
month are not possible because of 
the large amount of tanked oxygen 
that has to be carried aboard. 

This technique is accomplished 
by operating fuel cells in reverse. 
Instead of feeding in fuel and oxy- 
gen to produce electricity, you feed 
in electricity and a combustible 
product to produce pure oxygen. 
Carbon dioxide and water—waste 
products of humans have been 
used as the combustible products. 

Another life-saving possibility for 
the fuel cell lies in its potential as 
a medical diagnostic tool. When 
operated without a supply of fuel, 
it becomes a great oxygen detector, 
picking up as little as one part per 
million of the gas. 

This opens up some pretty in- 
teresting possibilities. W. M. 
Hickam of the Westinghouse phys- 
ical chemistry department has used 
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such a device on people. 

“We have found it easy to fol- 
low the change in oxygen concen- 
tration of the air inhaled and ex- 
haled from the lungs,” he reveals. 

A person with emphysema, for 
instance, having degraded lung tis- 
sue, would exhale a higher percent- 
age of oxygen, showing a reduced 
efficiency of lung operation. 

In a similar way, the fuel cell 
oxygen detector offers promise in 
the air pollution battle by serving 
as a monitor of furnace fires, sniff- 
ing out the amount of unburned 
oxygen that escapes up the stack. 


Hot and cold power 


Probably closer to every day use 
than any other exotic power source 
is the thermoelectric generator. Like 
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" Superconducting magnet and MHD power 


generator (left) is a vertical unit which 
has the magnet immersed in liquid helium. 
White hot gases pass through helium to 
convert heat directly into electricity. 


Dr. Stewart Way, (below) Westinghouse 
scientist, holds an electrode that’s part 
of the experimental MHD power generator. 
Model is the first to operate in the kilo- 


watt range (22 K’s for a start) for a 
sustained period of time. 





the fuel cell, its basic function is to 
take energy—heat, light or chemical 
—and convert it directly to electric 
power without an intermediate 
mechanical step. Heart of a future 
home generator, for example, would 
be two pieces of thermoelectric ma- 
terial—the same _ semi-conductor 
substance from which transistors 
and other solid state devices are 
made. One piece would be n-type. 
A piece of dissimilar material, 
called p-type, is joined to it. Both 
are heated by a fuel, such as natural 
gas, propane, kerosene or whatever. 

As the n-type material gets hot, 
its electrons rush away from the 
source of heat and bunch up, creat- 
ing electrical pressure. As the p- 
type material gets hot, “holes” are 
created—that is, areas that are void 
of electrons. 
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Essentially what has occurred is 
the creation of opposite poles, like 
those of a magnet. The electrons 
from n-type rush to fill the voids 
in p-type, creating voltage. 

Right now, small thermoelectric 
generators are being used in remote 
locations where there is no other 
source of power. The U. S. Forest 
Service, for instance, has one on an 
Oregon mountaintop to allow forest 
rangers to communicate with a cen- 
tral office 30 miles away via radio 
telephone. Another generator, in a 
remote valley, operates a weather 
station and telemetry system to 
transmit weather data to a central 
location on command. 

Present thermoelectric generators 
provide up to 100 watts of power. 

“Power of up to two kilowatts will 
be common for thermoelectric gen- 
erators in a decade or so,”’ predicts 
R. R. Dahlen of 3M Company’s iso- 
tope power products department. 
“When theyget bigger, they can be 
used for powering world-wide tele- 
phone, radio and TV communica- 
tion, doing away with every tele- 
phone and electric utility pole and 
trans-ocean cable.” 

The beauty of the thermoelectric 
process, however, transcends its use- 
fulness as a power generator be- 
cause the process is reversible. In- 
stead of using a difference in tem- 
perature of thermoelectric materials 
to maintain a flow of electricity, a 
flow of electricity can be used to 
produce a difference in temperature. 
A thermoelectric refrigerator has al- 
ready been developed. It’s a com- 
pact one-cubic-foot box that was 


Science Digest—October, 1967 


built by Westinghouse for use in 
space. 

According to C. J. Witting, vice- 
president of consumer products, 
“thermoelectric refrigeration is 
achieved simply by passing an elec- 
tric current through the proper 
kinds of semi-conduction materials. 
It requires no compressor, refriger- 
ant or apparatus with moving 
parts.” 

It is conceivable that a thermo- 
electric generator in your basement 
could one day supply all your elec- 
trical needs—heating, cooling, light. 


High-powered MHD 


Akin to the thermoelectric gen- 
erator, but much bigger in size and 
output, is the magnetohydrodynamic 
(MHD) generator. It, too, converts 
heat directly to electricity. 

Like a giant blowtorch, it shoots 
a stream of white-hot plasma at 
near supersonic speed between the 
poles of a magnet. The gas, in ef- 
fect, substitutes for the moving 
wires of a conventional electric gen- 
erator and is hot enough to conduct 
electricity. Currents in the multi- 
hundred megawatt range already 
have been obtained. 

What can you do with this type 
of generator? Take a look at the 
city of the future. Erected on the 
outskirts is an MHD generating 
plant. It has tremendous advan- 
tages over its predecessor, the steam 
turbine. MHD generators possess 
few moving parts, reducing the pos- 
sibility of breakdowns that cause 
power blackouts. Thev’re smaller 
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and less costly than systems now in 
use. And they don’t burn fuels to 
pollute the air. 

Present obstacle to MHD genera- 
tion is to find a material that can 
hold up under the 4500° tempera- 
tures needed to produce high cur- 
rent output. 

“Ceramic materials might hold 
the answer,’ Dr. Stewart Way of 
the Westinghouse Research Labora- 
tory says. A ceramic-equipped 
MHD generator already has been 
kept in operation for over 100 
hours. 

An interesting sidelight to MHD 
generation is that it’s a cheap way 
to produce chemical fertilizer. MHD 
waste products are compounds of 
nitrogen that are easily converted to 
nitrates. 


Atoms and sunshine 


What happens to all our utility 
companies if these things all come 
to pass? Don’t worry, they’ll prob- 
ably sell you the units. Right now 
these companies are in the process 
of putting into effect another “space 
age” energy source: nuclear reactors 
for generation of electricity. 

Commonwealth Edison Company 
of Chicago, for instance, has an- 
nounced plans to build a 1,100,000 
kilowatt nuclear reactor plant in 
addition to others already under- 
way. Con Edison of New York has 
a plant in operation, one of 873,000 
kilowatts going into use in 1969, 
and a third of 965,000 kilowatts 
planned for the early 1970’s. Pacif- 
ic Gas and Electric Co. is in the proc- 
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ess of building a nuclear generating 
station of 1,060,000 kilowatts. 

The advantages of generating 
electricity by nuclear energy are 
well known. It will eliminate coal 
and oil burning of present generat- 
ing stations that contribute to air 
pollution. Another advantage is 
saving of money. 

According to Pacific Gas and 
Electric, its proposed atomic power 
plant will cost $50 million less than 
an equivalent energy supply of nat- 
ural gas and oil. 

There is a final energy source in 
existence that should be mentioned 
briefly. Solar cells were used in 
some space projects—Telstar, for 
example. These convert light energy 
directly to electricity by using a 
semiconductor material such as sili- 
con. In a way, it’s a thermoelectric 
generator fueled by the sun’s heat. 
For this reason, emphasis on this 
method of producing power has di- 
minished. Long hours of darkness 
and cloudy days limit earthbound 
uses of solar cells, and a spokesman 
for the Bell Laboratories told me 
that further development of the 
method is unlikely. 

How long will we have to wait for 
all these fantastic new sources of 
electrical power? Some believe that 
they’re a long way off. 

But the fact remains that al- 
though there are major problems to 
overcome, all have performed in the 
laboratory with excellent results. 
This fact has lead even some reti- 
cent tvpes to admit that the advent 
of “future” power sources may come 
sooner than many people expect. 


Science Digest—October, 1967 








ee a i ee ee ee ee ew eee wee ee ee eee ee 


Significance of new developments 


to industry, business, professions 


e Automotive—Fuel cells will have 
tremendous impact. Engines with 
their multitude of parts will cease to 
exist. Auto parts manufacturers will 
switch to parts required by the fuel 
cell engine—the cell itself and related 
wiring, for example. The auto manu- 
facturers will have more leeway in 
design, since small stacked fuel cells 
take up less space than engines, but 
produce equivalent horsepower. 


e Chemical—A tremendous respon- 
sibility will be placed on this industry 
to find and supply chemicals that can 
lead to effective and long-life dry- 
tape batteries and fuel cells. 


e Electrical Appliance—This indus- 
try can undergo a virtual revolution. 
The number and efficiency of portable 
appliances, such as TV sets, power 
tools and small refrigerators, will be 
increased as a result of dry-tape bat- 
tery, thermoelectric generators and 
fuel cell. 


e Fossil Fuel—Gasoline for use in 
cars will no longer be a factor when 
the fuel cell reaches perfection. The 
industry will be called upon to find 
new and better fuels for these gen- 
erators. 


e Glass and Plastic—Supplies of 
glass and plastic to the auto industry 
will increase many times because of 
fuel cells. The cells are encased in 
them. Conversely, this area of supply 
long met steel will be curtailed. 


e Medicine—Fuel cell technology 





will be refined to allow development 
of better diagnostic equipment to 
measure man’s ability to breathe. 


e Space and Ocean Research—Deep- 
er and longer probes into space and 
ocean will be possible by allowing 
man to “breathe” his own waste. 
Weight of space and deep ocean craft 
will be reduced, Refined fuel cells 
will eliminate batteries, with all their 


drawbacks. 


e Utility companies—Much as nu- 
clear reactors today are changing the 
thinking of utility companies. New 
generators like MHD, could have a 
tremendous effect. More electricity 
will. be produced at less cost by fewer 
generating plants. The absence of 
moving parts will virtually eliminate 
power failures. In addition, thermo- 
electric generators could curtail elec- 
trical supply by these companies to 
homies, farms and businesses. 
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NEW FOR INDUSTRY 





Gyro-stabilized land vehicle, balanced. by 
180-pound gyro, travels up to five miles 
an hour with 800 pounds of cargo. Vehicle 
climbs ordinary obstacles and 60 percent 
grades, has cargo capacity of 800 pounds, 
equal to four pack mules, and may replace 
the animals on the 88-thousand miles 
of trails in the nation’s forest system. 


“Inca” plastic-bricked houses are on the 
way. The rigid bricks weigh less than 14 
ounces and are hollow, allowing electrical 
wiring and plumbing to run through them. 
The whole brick is cast in three sections, 
can be clipped together and carried and 
placed in position by builder. They are 
resistant to rain, reat and strong winds. 
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Battery operated, experimental lineless telephone connects with telephone network 


via radio link to fixed station connection such as telephone or extension line. 
station uses four and one-half foot antenna. 


Fixed 
Portable phone and fixed station provide 


two-way simultaneous conversations. and also dials and rings like an ordinary phone. 


Test platform, provided by Enstrom heli- 
copter for new radar system developed by 
Lockheed Electronics Co. Scanning System 
is evaluated with aid of two airborne 
16mm Model IIIB Multidata cameras 
made by Giannini Scientific Corp. and 
can be pulsed in sequence with ‘copter 
rotor blades with radar antennae on top. 


Sound barrier to drown out noise, devel- 
oped by Stadri Products Co., makes a snug 
comfortable fit, giving coverage to total 
ear area. Sound barrier locks out noises, 
helps total concentration and is a safety 
factor in the prevention of hearing loss. 
New design allows headgear such as pro- 
tective helmets to be worn over barrier. 








Why 


people riot 


by Flora Rheta Schreiber 
and Melvin Herman 


poor by the roar of un- 
ruly crowds, the sharp, sicken- 
ing crack of sniper fire, the crackle 
of fire and whine of sirens, this past 
summer has shaken America to its 
roots. Detroit, Milwaukee, Cam- 
bridge, New York—in city after 
city front page headlines blared the 
grim news. 

Why? Civil rights? Injustice? 
Unequal opportunity? All those 
words got a huge play; in city, state 
and federal governments, commit- 
tees were formed to get at the base 
of the trouble. 

Why do people suddenly rise en 
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masse to vent a collective rage—and 
why in America? What have other 
countries got that keeps their peo- 
ple so calm and happy? 

The fact is that we are not alone 
with our riots. There are some lulus 


‘breaking out in some very unlikely 


places. What’s really behind such 
aggressive behavior? 

It is undoubtedly small comfort 
to the people of Detroit to be re- 
minded that it doesn’t only happen 
here. But Dr. N.W. de Smit, head 
of the department of social psy- 
chiatry, University of Amsterdam, 
the Netherlands, an eminent social 
psychiatrist who has studied the 
pattern of rioting, made it clear to 
us recently that riots take place not 
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only in the festering ghettos of 
America, but also in European cities 
which are relatively free of the ob- 
vious problems of the United States. 
Quiet Amsterdam, for instance, has 
been plagued with riots for the past 
few years. 

Holland is a welfare state where 
nobody starves, nobody need fear 
a destitute old age, or the rising 
costs of medical care. Yet riots, 
neither of racial origin nor econom- 
ically motivated, do take place. 
These outbreaks elsewhere in the 
world do not excuse us for our own 
ghettos or the way of life forced 
upon the Negro in the United States. 
But their existence makes us realize 
that there are basic underlying 
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National Guardsmen and state police help 
overwhelmed local police in Newark, New 
Jersey’s largest city, quell rioting and 
looting last July after a second night of 
major violence by uncontrollable mobs. 


causes for revolt other than the 
problems immediately confronting 
the American Negro. 

About Holland, Dr. de Smit told 
us: “Our riots were a_ protest 
against the established order. The 
rioters felt that traditional society 
must be challenged and that only 
maximum disruption could set the 
stage for social change.” 

These 1966 outbursts were the 
culmination of a long series of 
events that began in the late 1950’s. 
Groups of disorderly adolescents 
converged on the big cities of Eu- 
rope. In Holland they were called 
“nozems”, in Germany, halbstar- 
ken”, and in France, ‘“blousons 
noir”’. 
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Until 1965 these chaotic groups 
had been only nuisances. A Dutch 
social scientist reported that while 
each group had its passive partici- 
pants, each also had one or two ac- 
tive provocateurs who were psy- 
chologically different from the rest. 
He called the provocateurs ‘“‘provos”’ 
and they themselves later adopted 
the sobriquet. 

Dr. de Smit points out that even 
taking a psychiatric view might do 
them an injustice. “The danger is 
that psychiatrists may see. social 
protest as mental illness. The truth 
is, however, that protest and the 
possibility of protest are an essen- 
tial part of human existence. They 
have an important part to play in 
psychological and social develop- 
ment.” 

“Protest is creative,’ said Dr. 
de Smit.” By challenging an es- 
tablished order the protester defines 
his own personal identity. Protest 
is also therapeutic. Marching, let- 
ting loose a howl of protest, releases 
pent-up emotions which otherwise 
might turn the protester into a rigid 
neurotic or lead him into a nervous 
breakdown. Perhaps many people, 
outwardly tranquil but inwardly 
turbulent, whose protest is sown in 
becoming ‘‘sick”’ would do better to 
march off their anger. 

“When the protest becomes an 
end in itself and does not lead to 
greater awareness, the protester be- 





Miss Schreiber is an award-winning 
writer on psychiatry ; Herman, the Exec- 
utive Secretary of the National Asso- 
ciation of Private Psychiatric Hospitals. 
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comes just one more ‘against every- 
thing’ neurotic. An inability to pro- 
test at all is an even more serious 
hazard, for the absence of protest 
doesn’t mean that the individual 
has no reason to cry out. Subtly and 
insidiously, the protest finds devious 
outlets, often in the various forms 
of social or psychological dysfunc- 
tion.” 


Social, personal conflicts 


This conflict between the interests 
of society and of the individual chal- 
lenges psychiatry. “The traditional 
role of psychiatrists who would 
study 20 or 200 maladjusted rioters 
is not enough,” says Dr. de Smit. 
“We must address ourselves to the 
causes of the disturbance. The 
question is not how to stamp out a 
single disturbance and to restore 
law and order, but to make the dis- 
turbances impossible by denuding 
them of the psychological purposes 
they apparently serve. 

To do this, psychiatry must ful- 
fill two chief needs: 1) to establish 
an effective and efficient organiza- 
tion of mental health care for the 
members of the community who 
need it; 2) to serve as consultants 
for those social problems, such as 
riots, that confront the community 
as a whole. “It would be preposter- 
ous to suggest,’ says Dr. de Smit, 
“that a psychiatrist should treat the 
community as if it were a patient 
in the way that the family therapist 
treats the family. On the other 
hand, social psychiatry, or com- 
munity psychiatry as it is sometimes 
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Protesting against established order, rioters 


feel they must challenge traditional society. 


called, cannot ignore contemporary 
social problems.” 

Dr. de Smit sees riots as a chal- 
lenge to the police as the guardians 
of the establishment. The riot is a 
fiesta that gets out of hand and be- 
comes destructive, but it zs a fiesta 
—dramatic and ritualistic. It’s a 
grim Christmas, a national holiday. 
The ‘fiesta’ even follows the classi- 
cal dramatic unities of time, place, 
and action. Once the fiesta is over, 
the ‘“‘celebrants” resume the regular 
tasks of daily life, purged and ful- 
filled. 

Again and again the same dis- 
turbance is repeated with different 
actors; each act provokes a re- 
sponse, and the social system reaf- 
firms itself. Without this reaffirma- 
tion, the disturbance would not 
serve its purpose. When the sys- 
tem, through arrests, trials, and 
other legal procedures, shows that 
it can bring the riots to an end, the 
rioters have psychologically achieved 
what they in actuality seem to de- 
plore. The rioters want an ending. 


Street-riot social lab 


The rioters in Amsterdam or De- 
troit make the streets a laboratory 
that challenges society. 

Life in the Negro ghetto is worse 
than life in a European city, but 
the question remains whether ful- 
filling the Negroes’ demands would 
remove their anger. While new 
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housing, better schools, and more 
jobs will go a long way toward im- 
proving the life of the protester, 
whether he be an American Negro 
or a Dutch provo, these in them- 
selves will not remake his life nor 
quell his need to protest. 


Bread not enough 


The protest also involves his iso- 
lation, the mistrust he senses, his 
alienation from society. A housing 
project on either side of the ocean 
will not quiet the restlessness of a 
person lost in a world he never 
made. In Baltimore, Maryland, for 
instance, 400 Negro families con- 
sisting of 2,000 persons who moved 
from the slums into a new housing 
project were compared with 600 
families, including 3,000 persons 
who remained in the slums. Family 
compatability or personal fulfill- 
ment were not bettered with im- 
proved housing. Housing alone, like 
bread alone, will not bring surcease 
to the embittered life. These dis- 
enfranchised protesters feel an un- 
derlying sense of powerlessness. The 
community must provide not only 
a job, but one that makes a man 
feel he is somebody. Unless he has 
this sense, he will go right on ex- 
emplifying James Baldwin’s conten- 
tion that “to be a Negro in this 
country and to be relatively con- 
scious is to be in a rage almost all 
the time.” 
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“Events in Holland show,” says 
Dr. de Smit, ‘that it is incorrect to 
assume that the community is ready 
to accept psychiatric advice in com- 
munity matters.” 


Clinical way is conservative 


The community is perhaps sus- 
picious of the psychiatrist because 
it does not draw a distinction be- 
tween the social or community psy- 
chiatrist and the psychiatrist who 
is primarily concerned with the in- 
dividual psyche. The social psy- 
chiatrist dismisses the clinical, cura- 
tive approach of individual treat- 
ment as static and conservative. He 
also rejects the labeling and conse- 
quent stigmatization that are in- 
volved in making a diagnosis. Above 
all, he is wary of the armory of 
techniques and drugs the psychia- 
trist uses with individual patients 
as being a potential danger to the 
community. Still another reserva- 
tion the social psychiatrist has is 
that by wishing to help people be- 
come free, the psychiatrist can be- 
come the inadvertent instrument of 
serving political purposes and of 
being used by special interest 
groups. 

The social psychiatrist places his 
hope in the therapeutic community, 
a place where everything is planned 
for the benefit of the person. Some 
hospitals have been organized as 
therapeutic communities. The com- 
munity itself must somehow be 
made to take steps to be therapeu- 
tic. 

Recently, psychiatrist Harold W. 
Jones, M.D. took writers on a tour 
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of Watts. Joseph Coogan in the 
Psychiatric Reporter described the 
new business district of Watts as 
an attractive area of shops, super 
markets, banks, and business offices. 
But he also saw a full city block 
that was as empty as if it had been 
bombed out. He seconded some of 
Dr. de Smit’s views. “The people 
in Watts, for example, aren’t trying 
to change the system of discrimina- 
tion. They feel that will always 
exist. But they’re trying to better 
their position in that system. 
They’ve developed a_ nationalistic 
feeling. They don’t speak of the 
Watts riots, for example; they speak 
of the Watts ‘revolt’. For a lot of 
them, it had a healthy effect. It 
increased their self-esteem and their 
feeling of brotherhood toward one 
another.” 


Change the system 


‘““Some psychiatrists say that so- 
cial upheavals like the riot are out- 
side our professional concern; to 
me that’s a cop-out. Watts is a city 
that should be built, not burnt. I’d 
like to see the people here help 
build it. If I could have a dream 
come true, I’d like to see Watts be- 
come a center of culture, a beautiful 
city. But all that is really fantasy 
as long as the people are forced to 
live under a system that breeds 
poverty, apathy, violence. I don’t 
see how in the world you can avoid 
trying to solve social issues. The 
only alternative would be to give up 
and say: ‘Well, we can’t do it, so 
it isn’t worth a damn to try.’ ” 
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PALEONTOLOGY 


The 50,000,000 year-old bat 





Science magazine 


A N extraordinarily well-pre- 
served fossil skeleton of an 
early bat (shown above) was found 
imbedded in Fossil Lake in Wiscon- 
sin’s Green River Formation. The 
bat had apparently died there some 
50,000,000 years ago. 

Because of its peculiar combina- 
tion of features, the fossil has been 
designated as a new species, Jcar- 
onycteris index, and has been as- 
signed to the suborder Microchirop- 
tera of the order of Chiroptera (the 
category of all flying mammals). 

So complete is the fossil that deli- 
cate remnants such as wing mem- 
branes, rib cartilege and fragments 
of food eaten shortly before its 
death were preserved intact. 

Clearly such a superb specimen 
(fossil bat skeletons are extremely 
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rare) should provide considerable 
data about the origin and evolution 
of the bat. 

But when was it found? About 
thirty-four years ago. 

It has taken all this time before 
an analysis of this unique find was 
ready to be published. The report 
was written by Glenn L. Jepsen of 
the Department of Geology, Prince- 
ton University and published in 
Science magazine. So large a hiatus 
between discovery and results of ap- 
praisal is not unusual for the science 
community. 

Most of the skeleton is in aston- 
ishingly good shape, although the 
shell-thin top of the skull is shat- 
tered. The lower jaw has been 
pressed into the skull so that the 
cusps of the teeth have pierced it. 
That means the laboratory can ex- 
amine the all-important tooth struc- 
ture without further damage to the 
crushed skull. All of the 254 bones 
(if the skull is counted as one unit) 
and 38 teeth in the solid skeleton, 
except some of the 44 sesamoids in 
the wings and feet, have been stud- 
ied on both sides. 

Some characteristics of the fos- 
sil bat are unspecialized, primitive 
features: large number of teeth; in- 
dex claw; big toe shorter than oth- 
ers ete: 

But these primitive traits are 
combined with a physiological amal- 
gam of different features resulting 
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in a bat well-developed for the 
early Eocene period in which it lived. 

Its index claw, for. instance, is 
typical of the Megachiroptera, the 
Old World tropical fruit bat, which 
needs that structure to pick and 
hold the fruit but has teeth with a 
simple crown pattern to chew the 
food. Instead of this simple tooth 
structure, the fossil has the W- 
shaped molars typical of the Micro- 
chiroptera, the insect-eating bat that 
is distributed throughout the world. 
This suborder needs molars with 
the stronger, more sophisticated W- 
shaped external wall in order to 
chew insects. 

The fossil is male by the look of 
the small club-shaped bone at the 
rear of the pelvis which resembles 
the bacula of some small bats. The 
teeth exhibit the. heavy wear of a 
2-to-3-year old microchiropt. Feed- 
ing habits, of the bat are presently 
unknown, but fecal deposits near 
the posterior of the pelvis when 
fully identified may contain insect 
chitin, fragments of bacteria, algae, 
pollen, spores or other remains that 
will help scientists determine the 
animal’s diet. 

Bone positions—wings folded and 
the femora at 45° angles to the 
spine—are considered normal for a 
dead bat in water. 

How the bat died though, is a 
matter of speculation. There are no 
signs of disease, functional failure 
or injury. If a predatory fish or bird 
had killed it, it would also have 
eaten it. Lightning or hail is pos- 
sible but considered unlikely. 
Whether the bat died on land and 
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was subsequently carried to the lake 
or died in the lake is also not known. 

Fossil Lake, the lake in which 
the fossil was discovered, is located 
in the Green River Formation which 
in ancient times encompassed the 
present Wyoming-Colorado-Utah 
region. In early Tertiary times, 
sediments of this formation settled 
in basins of several lakes one of 
them being Fossil Lake. The entire 
sediment mass of the lake has been 
designated by potassium-argon tests 
as early Eocene age, the lowest level 
being about 49 million years old. 

The stratum in which the bat was 
found, according to analyses of the 
material, developed in a humid, 
subtropical climate similar to Ala- 
bama’s today. 

The varves in which the bat skel- 
eton was encased is soft compared 
to the bat’s brittle bones. This 
matrix is composed of two alternat- 
ing layers of fine-grained elastic ma- 
terial. The thin dark-brown layer 
sifted to the lake bottom between 
deposits of a blanket of carbonate, 
a thicker, buff-colored layer, giving 
the sediment its marbled effect. 

A fog still surrounds questions 
concerning Jcaronycteris Index: the 
rate of evolution of separate varie- 
ties of bats; the significance of its 
connection, if any, to birds and 
other bats; whether it is an ancestor 
of existing micro- and or megabats 
and how its highly sophisticated au- 
dioresponse system developed. Com- 
parison to other Tertiary fossil bats 
has not been possible since other bat 
finds have been confined to a later 
period (mid-Eocene to Recent). 


Science Digest—October, 1967 








COLLEGES IN ACTION 


recorder recording historical event for 





Under those wet sheets, a 300-pound dolphin is kept 
comfortably cool as she talks dolphin language for 
benefit of an X-ray motion picture camera and tape 


posterity. 


Dolphin talks for talkies 


Cynthia—a 300-pound dolphin— 
gave a sparkling performance in 
Professor Pierre Delattre’s unique 
speech synthesis research labora- 
tory at the University of California. 
She was the star of the first X-ray 
motion picture ever made of a dol- 
phin’s amazing “speech” apparatus 
in action. She whistled and clicked 
while the camera and special tape 
recorders made permanent records 
of the show. 

Professor Delattre explained that 
the speech of a dolphin does not in- 
volve the use of the mouth or 
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beak as it does with human 
beings. The larynx of the dolphin, 
completely separated from the eat- 
ing apparatus, sends its sounds 
through a blow-hole which permits 
it to “talk” underwater as well as 
above, and much louder submerged 
than when surfaced. 

The X-ray video tape, noted the 
professor, clearly shows how the 
dolphin produces a variety of loud 
signals for communication with 
mates. A dolphin’s high frequency 
sounds are above human reception, 
so in order to record Cynthia’s 
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“voice”, a hydrophone was placed 
by her beak, another behind her 
head, and an air microphone syn- 
chronized the sounds. The mam- 
mal’s repertoire of whistles and 


Outer space trap 
in mountain 


Two thousand feet under the 
summit of Utah’s Treasure Moun- 
tain, a huge detector sits in a cham- 
ber at the end of a three-mile tun- 
nel and studies, the amazing pene- 
trating power, neutrinos, tiny sub- 


Dr. Richard 0. Stenerson—University of 
Utah physicist—is busily engaged by huge 
million dollar cosmic ray trap 2000 feet 
underground in a three-mile tunnel in 
heart of a Utah mountain. The trap stu- 





clicks enabled the researchers to ob- 
tain excellent video tape of the 
shape and volume variation of the 
nasal tube which joins the dolphin’s 
larynx to‘her blow-hole. 


atomic particles from outer space. 

Two similar exploratory projects 
are underway in South Africa and 
India. But the neutrino trap, built 
by the University of Utah, is the 
only one of its kind in the world. 
In addition to detecting neutrinos 
passing through the trap, the count- 
ers record the direction in which 
the neutrinos are traveling. A visi- 
tors’ gallery, equipped with flash- 
ing neon bulbs, permits tourists to 
view the cosmic-ray particles as 
they plunge into the trap from out- 
er space. 

The project is directed by Dr. 
Jack W. Keuffel, professor of phy- 
sics at the University of Utah and 
an internationally recognized au- 
thority on neutrinos. 


Keeping “sleeping” cabbage 


Agriculturists are excited over an 
experiment that may give them a 
year-round cabbage business, thanks 
to researchers at the New York 
State College of Agriculture, Cornell 
University. Professor F. M. Isen- 
berg learned from a two-year lab- 
oratory study of cabbage storage, 
under controlled atmosphere condi- 
tions, that disease-and-insect-free 
cabbages can be stored successfully 
through the winter. 
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Cabbages brought out of the lab- 
oratory after winter storage had 
heads as green as when placed in 
bins the previous fall. They showed 
very little loss in weight, needed 
almost negligible trimming, and 
were sweeter than when placed in 
storage. 

Professor Isenberg explained that 
under controlled-atmosphere _stor- 
age, in which respiration of the cab- 
bages is slowed, the amount of oxy- 
gen was reduced and the amount 
of carbon dioxide increased. Stor- 
age temperature was maintained at 
32° F. Used in the project were 
small, gas-tight boxes under labora- 
tory conditions to simulate storage 


New concept devised by Rutgers University 
is aquadrome or floating airport designed 
to aid mass transportation in large urban 
centers. Top would be used as flight deck 
with two parallel runways for take-offs 
and landings. Bottom serves as a hangar. 
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bins. The experiment will be re- 
peated on a larger scale this winter. 


Floating airports 


The floating airport or aquadrome 
is a new concept devised by Rutgers 
University to aid rapid mass trans- 
portation in large urban centers of 
the United States. The circular 
floating airports provide an omni- 
directional landing and launching 
capability for continuous operations 
under any wind condition. 

The aquadrome’s relatively shal- 
low draft when compared to its size 
makes it employable in any water 
area, including rivers, lakes and tid- 
al estuaries. The aquadrome’s char- 
actistics permit location close to 
many city centers and areas of high 
concentration of passengers and 
freight without using expensive land. 

Feasibility st udies established 
that an aquadrome can be con- 
structed of reinforced concrete and 
anchored into position without being 
affected by wind and water cur- 
rents. When floating in water, the 
top will be used as the flight deck 
and the bottom—the inside cylinder 
—the hangar deck. The flight deck 
has two parallel runways for take- 
off and landings and four heliopads. 

Passenger and freight terminals 
and all support facilities required 
for airplane servicing and air oper- 
ations are located on the hangar- 
deck. Overall dimensions of one 
aquadrome concept are 1000 feet 
diameter, 16 feet inside height, draft 
12 feet and freeboard, nine feet. 
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PLATO'S ATLANTIS 


MAJOR 
HARBOR 
MIDDLE 
HARBOR 


MINOR pg tae Bs 
HARBOR <0 


Maps © The New York Times 


ial Minoan civilization before 
the eruption of Santorini, 
3000-1400 B.C. 


[LR Mycencean civilization after 


eruption of Santorini, 
1400-1180 B.C. 


A map of Plato’s conception of Atlantis is superimposed on a map of Thera. Map at 
right shows how the explosion of Santorini may have affected Minoan civilization. 
Mycenaen Greeks took over control of Aegean area after the fall of the Minoans. 


Is this Atlantis? 


A volcanic explosion that wrecked a strange 
civilization may have given Plato the inspira- 
tion of the legend of the “lost continent’. 


by Daniel Cohen 


Be HEY have found Atlantis— 
again. 

The famed “lost continent”, 
which was populated by a near per- 
fect race and destroyed “‘in a single 
day and night of misfortune” has 
been “located” many times. 

The story of Atlantis was first 
told by Plato in about 355 B.C. He 
claimed that he got it from a rela- 
tive who had heard it from his 
grandfather, who heard it from his 
father, who got it from the Athenian 
leader Solon, who had heard it from 


an Egyptian priest. According to 
the Egyptian, Atlantis had existed 
nine thousand years before Plato’s 
time. This sort of hand-me-down 
evidence is not very convincing, and 
Plato was not a historian. The in- 
formation about Atlantis. is- con- 
tained in two philosophical dia- 
logues, Timaios and Kritias. In such 
works Plato often invented allegori- 
cal events to make a philosophical 
point. Most people have regarded 
Atlantis as just such a fable, for 
aside from Plato’s dialogues there is 
no other source of information on 
Atlantis in ancient literature. 
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Over the centuries, however, a 
number of people have become con- 
vinced that there was a real Atlan- 
tis. Thousands of books, theories 
and articles have been produced on 
the subject, most of them by a wild 
assortment of crackpots. But in the 
last few months a group of respected 
scientists and scholars have an- 
nounced discoveries which they be- 
lieve cast new light on the ancient 
mystery of Atlantis. 

Some 3,500 years ago, there was 
a tremendous volcanic explosion in 
the Aegean Sea. At the time the 
area was ruled by a people known 
as the Minoans, a great seafaring 
nation centered on the island of 
Crete. We have known about the 
existence of Minoan civilization for 
a long time. The Minoans were a 
highly advanced people, but their 
history, particularly the reasons for 
their sudden downfall remains shad- 
owy. 

What does all this have to do with 
Atlantis? A group of islands near 
Crete look as though they had been 
drastically.altered by an explosion 
of the volcano Santorini. Early in the 
1960s a Greek seismologist, Angelos 
Galanopoulos, began advancing the 
idea that a buried Minoan city on 
Thera, one of the islands, might 
have provided Plato with the in- 
spiration for Atlantis. 

Since then scientists from many 
countries have investigated Thera, 
a good part of which is now sunk 
beneath the waters of the Aegean, 
and decided that Prof. Galanopoulos 
may be right. 

What they have discovered is that 
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ancient Thera contained at least 
one wealthy Minoan settlement that 
was destroyed in the eruption. 
Plato described Atlantis as a sea 
power where “consecrated bulls 
roamed at large”. The Minoans did 
possess a great navy and bulls fig- 
ured importantly in their religion. 
Thera and the other islands of 
the Aegean group are part of a 
gigantic submerged volcanic crater. 
Plato describes the city of Atlantis 
as a fortified hill protected by alter- 
nate rings of land and water. Plato 
also mentions that the center area 
had hot springs. All this sounds 
rather like a fanciful description of 
what Thera may have been like be- 


Volcanic ash filled the houses of Thera 
and acted like excelsior used in packing. 
It protected the structures, and even 


delicate oil storage jars (shown below) 
from the shocks of the earthquakes which 
must have followed the great eruption. 

















fore the catastrophe. 

Dr. Galanopoulos has cleverly 
fitted another piece of Plato’s story 
to Thera. Plato said the destruc- 
tion of Atlantis came 9,000 years be- 
fore his time and that the land was 
a continent hundreds of miles 
square, bigger than North Africa. 
Dr. Galanopulos says that Plato 
made an error and multiplied both 
of these figure by 10, thus giving 
the impression that the relatively 
recent and small Minoan island 
civilization had in reality been a 
great continent of almost incredible 
antiquity. 


Ruined civilization 


The destruction of Thera was not 
as bad as the sinking of a whole 
continent—but it was bad enough. 
Oceanographers have found ash de- 
posits from the explosion over a 
wide area of the Aegean. Dr. Bruce 
C. Heezen, an American oceano- 
grapher who has been studying the 
problem, believes that the Santorini 
explosion was similar in type to the 
1883 explosion of Krakatoa, but far 
greater in magnitude. The Kraka- 
toa eruption destroyed several small 
islands, generated tidal waves that 
swept around the world, killed more 
than 36,000 people, and released 
enough volcanic ash in the atmos- 
phere to color the world’s sunsets 
unusually red for an entire year. 

Dr. Heezen thinks that the ash 
deposits laid down in the Aegean 
3,500 years ago were so thick that 
they ruined Minoan agriculture, and 
brought the civilization to its abrupt 
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and mysterious end, in around 1400 
B.C. (However, some scholars re- 
cently have severly questioned the 
idea that Minoan civilization was 
destroyed in 1400 B.C.). 

The discovery on Thera is a great 
one. Reporting on recent excava- 
tions at Thera, Boston University 
called the site “the first intact 
Minoan town ever  discovered”’. 
Atlantis or not, this makes the 
discovery one of the most important 
archaeological finds of the century. 
An underground museum is planned 
to give visitors a look at ancient 
Minoan life without disrupting 
modern life on the island. 

The Minoan town covered about 
half a square mile by present calcu- 
lations. Most of the residents dwelt 
in small close packed two and three 
story houses, although one much 
bigger abode, perhaps the villa of a 
nobleman has been uncovered. 

The best thing that can happen 
to a city, from an archaeological 
point of view, is that it be com- 
pletely buried by a convenient vol- 
cano. This is what happened to the 
Roman towns of Pompeii and Her- 
culaneum, and why they are won- 
derful archaeological sites. 

The volcanic ash at Thera pre- 
served painted frescos and wooden 
objects that would have been lost 
forever if the city had been allowed 
to fall into natural decay. Huge 
pottery jars for the storage of oil 
and wine were dug unbroken, out 
of the ash. Under other circum- 
stances they would have been 
smashed to fragments. 

At Pompeii and Herculaneum, the 
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The people of Thera took their gold and fled 
the doomed island before disaster overwhelmed it. 


eruption of Vesuvius was sudden, 
(people had some warnings of the 
impending disaster, but ignored 
them). A good portion of the pop- 
ulation was buried in the ash fall. 
Perfect casts of bodies caught in 
their final agony are among the 
grisliest and most compelling sights 
in Pompeii. No such disaster befell 
the people of Thera. Excavations 
have so far uncovered only two hu- 
man bodies, although there are re- 
mains of domestic animals. 

Also missing from Thera are gold 
and other precious objects. Ap- 
parently the volcano gave plenty of 
warning before it finally blew apart, 
one expert estimated the rumblings 
may have gone on for as long as 
fifty years. The residents of Thera 
were wise enough to heed the signs 
and depart. 

So vast was the destruction that 
James W. Mavor Jr. of the Woods 
Hold Oceanographic Institute be- 
lieves that several Minoan sites 
may have been buried. 

Undoubtedly our knowledge of 
Minoan culture will be increased 
dramatically within the next few 
years. But all this still does not 
answer the intriguing question: 
Have we really found Atlantis? 

If Plato multiplied both the size 
and age of the Minoan cities by 10, 
he committed a pretty major error. 
Even allowing for a systematic mis- 
take of such magnitude, how did 
Plato confuse cities in the nearby 
Aegean with a place in the distant 
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Atlantic? He was quite definite 
about the location of Atlantis, even 
adding that the sinking caused such 
a violent upheaval that for a time 
passage through the “Pillars of Her- 
cules” (Straits of Gibraltar) was 
blocked. There are other details 
about Atlantis which do not agree 
with what we know of the destruc- 
tion of Thera or of Minoan life. 

It was not the historical or geo- 
graphical details that were impor- 
tant to Plato. Primarily he was 
concerned with writing a moral 
fable. His Atlanteans were a noble 
race living under a perfect govern- 
ment. But they fell into moral 
decline, and came into conflict with 
the ancient Athenians, Plato’s own 
ancestors. The Atlanteans had sunk 
so low that the gods decided to 
punish them. In one of the dia- 
logues Plato briefly describes the 
destruction of Atlantis. In another 
he has a more extensive discussion 
of Atlantis which ends with the 
decision of Zeus to punish the now 
evil Atlanteans. Zeus calls the other 
gods together to discuss the punish- 
ment. ‘“‘. . . and when he had as- 
sembled them, he spoke thus: . . .” 
The dialogue ends in mid-sentence. 

The discovery of the buried Mi- 
noan cities may finish the unfinished 
story of Atlantis. On the other 
hand, many previous claims for the 
site of Atlantis have been made. 
Perhaps the story of Atlantis will 
always remain the way Plato left 
it—unfinished. 
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MEDICINE 





When is a person dead? 


by Arthur J. Snider 


St Bes definition of death is a 
question that has long con- 
cerned physicians. Now it is con- 
cerning philosophers, theologians, 
moralists, lawmakers, judges and 
many others. There is no legal def- 
inition of death based on twentieth 
century medical facts. Even when 
it is apparent that the patient is 
near death, he can be kept alive for 
days, perhaps months more with 


stimulators, respirators, intravenous 
solutions and other resuscitative de- 
vices. 

Dr. Frank J. Ayd, Jr., of Balti- 
more stresses in ‘Medical Science’ 
the urgent need for a modern defini- 
tion of death and for guidelines 
which will empower a physician to 
decide when he may legally cease 
employing extraordinary measures 
to defer clinical and _ biological 
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death. He underscores the problem 
by citing two recent cases in 
Sweden. 

An 80-year-old woman, hospital- 
ized following a cerebral hemorr- 
hage, had no chance for recovery. 
Nevertheless she was maintained for 
five weeks by intravenous therapy. 
Her physician concluded that to 
continue would be futile and that it 
was inhuman to prolong her suffer- 
ing. He received permission from the 
relatives to stop the intravenous 
therapy and the woman died. 

The same physician, treating a 
65-year-old patient in a diabetic 
coma, decided the outlook was 
hopeless and again sought relatives’ 
permission to stop life-sustaining 
therapy. It was not granted. The 
case came to public attention when 
the son accused the physician of 
planning to kill his mother. The 
Swedish Central Medical Board 
charged the doctor with neglect and 
found him guilty but the courts 
overruled the finding, pointing out 
the doctor had acted properly both 
times. 

“When the circumstances justify 
it, the law should recognize that a 
physician should be permitted to 
discontinue extraordinary means of 
sustaining life when clinical death 
is imminent and inevitable,” said 
Dr. Ayd. “Instead doctors should be 
required to alleviate suffering only 
and not make extraordinary efforts _ 
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to prolong life. Most religious lead- 
ers support this view.” 

One of the most widely-publicized 
cases involving the unresolved issue 
occurred in Stockholm in 1966 
when the famed surgeon, Prof. Clar- 
ence C. Crafoord of the Karolinska 
Institute removed a kidney from a 
dying woman with irreparable brain 
damage and transplanted it to a 
patient with kidney disease. The 
husband had consented but a furor 
followed within and without the 
medical profession. 

Dr. Crafoord, defending the op- 
eration, said: “A surgeon must feel 
that it is not his duty to give help 
to a person whose brain does not 


LSD—a creativity bust 


Creativity is believed to be the 
product of a variety of factors but 
LSD is not one of them. 

Contrary to contentions of some 
psychedelics that the chemical, ly- 
sergic acid diethylamide, opens the 
door to the deep recesses of man’s 
innate capacities, a Yale University 
physician has found no positive re- 
sults after testing volunteer grad- 
uate students. 

Dr. Leonard S. Zegans tested 31 
subjects, some of whom received 
LSD and others an inert, blank sub- 
stance. 

Each was given an extensive bat- 
tery of tests before and after taking 
the drug or the placebo to gauge 
ability to do creative work. The 
exercises in imagination included the 
ability to bring remote and un- 
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function. You are dead when your 
brain doesn’t function any more, 
not when your heart has stopped 
beating. When the electrical activity 
of one’s brain stops, as determined 
by electronic measurements, life is 
gone and what is left is only a sur- 
viving organism which can be used 
to save the lives of other people who 
have diseases that are reparable.”’ 

The issue is important, Dr. Ayd 
says, because vital organs needed 
for transplant can become useless 
by remaining in the body too long 
after death. They must be removed 
as soon after clinical death as pos- 
sible and as far from biological death 
as possible. 


connected ideas into some kind of 
relationship, to see figures hidden in 
drawings, to make artistic designs 
out of mosaic tile, to measure original 
rather than stereotyped responses in 
word association tests and to lie on 
a cot and speak aloud any random 





thoughts that came to mind. In 
addition, there were tests for skill 
in abstraction, for intelligence and 
personality. 

All changes from pre-drug to post- 
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drug testing were scored. Dr. 
Zegans concluded: 

“The claim that LSD has a po- 
tential for increasing creativity can- 
not be substantiated.” 

There was a suggestion that LSD, 
given to certain subjects, may in- 
crease the “accessibility of remote 
or unique ideas to their conscious 
awareness” but Dr. Zegans warned 
this could be helpful only in individ- 
uals “meaningfully involved in a 
specific interest.” Simply to ingest 
LSD to see what kind of random 
creativity might emerge can lead to 
dangerous anxiety and depression, 
he said. 

“The indiscriminate use of LSD 
in the hope of improving creative 
thinking is to be cautioned against,” 
Dr. Zegans added. 

Poorest showing of the LSD-tak- 
ers was on tests requiring visual at- 
tention, particularly the mosaic tile 
design and perception of hidden fig- 
ures. 

Thus, while LSD might bring 
about greater openness of the mind, 
it does not help in focusing atten- 
tion on details. 





MD’s as addicts 


Most physicians dislike treating 
a narcotics addict, particularly an 
addict who also is a physician. 

“As a patient, a physician-addict 
is apt to be regarded by his peers 
as a nest-fouling bird and is apt to 
be met with hostility, scorn and 
rejection,” says Dr. Charles H. 
Jones, superintendent of the North 
Shore Hospital, Chicago. 
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This is unfortunate, he adds, since 
many physicians can be rehabili- 
tated, even though it may be neces- 
sary for them to change their spe- 
cialty or to leave the practice of 
medicine. 

Dr. Jones says drug addiction is 
truly an occupational hazard among 
doctors because of the ready avail- 
ability of narcotics. The incidence 
of physician-addicts has been esti- 
mated to be 30 to 100 times that of 
the general population, both here 
and abroad. Some 15 percent of 
known drug addicts are physicians 
and another 15 percent are members 
of paramedical groups. 

Addiction most frequently ap- 
pears in the late 30s or mid-40s. 
Usually the basic cause is a depres- 
sion. 

“The addicts seem to be depend- 
ent individuals of superior academic 
and intellectual endowments who 
have shown a lifetime of striving for 
high orders of attainment in the 
future,” explained Dr. Jones. “Final- 
ly, however, great expectations of 
the future become the missed op- 
portunities of today. Life has not 
turned out as expected. Unattained 
professional accomplishments, finan- 
cial problems, practice demands and 
family complications bring these 
people into contact with the hurly- 
burly of life for the first time. 

“This leads to depression and 
despair and ultimately to the social- 
ly suicidal solace of narcotic addic- 
tion.” 

They don’t want to give up medi- 
cine, the physician went on, be- 
cause their doctor’s identity has 
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been their shield as well as their 
major source of self-esteem. 

Dr. Jones has found that chang- 
ing specialties can be effective, not- 
ing: 

“Not only does the physician re- 
move himself from the pressures of 
active practice but in taking a resi- 
dency or other training program he 
finds himself in a familiar situation 
where he has succeeded in the past. 
He again becomes a student striving 
for future goals and this helps him 
repair his shattered medical charis- 
ma.” 

Two of Dr. Jones’ general prac- 
titioner patients became psychia- 
trists and another is a pathologist. 
A surgeon and a pediatrician be- 
came general practitioners and an 
internist changed to physical medi- 
cine. . 


No bed rest for kids 


The child with an illness needs 
rest so you decide to keep him in 
bed. 

Forget it! 

A study at Children’s Memorial 
Hospital in Chicago shows that sick 
youngsters use up just as much en- 
ergy in bed as when allowed to 
move about freely. 

Doctors Jerome L. Schulman and 
Harold N. Bass of the Northwest- 
ern University pediatrics depart- 
ment acknowledged the finding con- 
tradicts the view of parents and 
most physicians that bed rest is an 
important adjunct in the treatment 
of most childhood illnesses. 

“What appears to be rest in bed 
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is often only illusory,” Dr. Schul- 
man says. “Instead of lying still the 
child is often found running in the 
bed itself.” 





The physicians studied 32 boys 
between the ages of 6 and 13, some 
of them on bed rest and others up 
and about. Activity was measured 
by means of an actometer, an auto- 
matic-winding wrist watch modified 
to provide a direct drive from the 
pendulum to the hands. One was 
worn on the wrist and ankle by each 
patient from 11 a.m. to 5 p.m. 

No difference was found between 
the total activity time of the two 
groups. 

“Anyone who works with hospi- 
talized children knows that they are 
happiest when allowed to remain 
out of bed for a considerable length 
of time,”’ Dr. Schulman pointed out. 
“When a very ill child is given a 
choice he will generally elect to go 
to bed, getting up only when he is 
feeling better.” 

The pediatricians questioned 
whether some children placed on 
bed rest actually stay put when the 
nursing personnel is too scarce to 
keep a close watch. 
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Children in the experimental 
group allowed to be up and about 
usually visited children in other 
rooms, walked to the hospital school 
or spent the time in the playroom 
on the floor. 

Medical science still does not 
fully understand what bed rest does 
for the healing process, Dr. Schul- 
man said. 


Who gets cancer checkups? 


Why do people have, or fail to 
have, cancer checkups? The Ameri- 
can Cancer Society interviewed 
2,099 men and women 21 years or 
older, in 31 cities. 

Nongoers feel they are healthy 
and therefore see no need for check- 
ups. They see little reason for being 
examined unless something is both- 
ering them. They have had less 
personal contact with cancer in 
their family and know few other 
people who have had cancer. They 
believe they have a below-average 
chance of getting cancer. They are 
less aware of the prevalence of can- 
cer and of the potential for curing 
the disease. They also are afraid of 
what they might find out if they 
went for a checkup. 

Goers, on the other hand feel that 
they are healthy in part because 
they go for checkups regularly. 
They look forward to the “good 
news” that they do not have cancer. 
They focus on the rewards aspect 
of checkups. 

Nongoers view goers as overly 
cautious and somewhat hypochon- 
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driacal. They are inclined to pin 
the ‘Nervous Nellie” label on the 
goers, even though recognizing that 
undergoing checkups is a responsi- 
ble thing to do. Nongoers think 
checkups cost too much and take 
too much time. 


Hospital dangers 


Although the advances in diagno- 
sis and efficiency of treatment have 
been pronounced, they are still not 
without hazard in a hospital, con- 
clude J. T. McLamb and Dr. R. R. 
Huntley of the University of North 
Carolina School of Medicine. 

They conducted a 30-day study 
to determine the number of “epi- 
sodes” occurring in a hospital ward 
that were unintended, undesirable 
and harmful to the patient. The 
ward averaged 86 patients. 

Results showed a total of 63 re- 
ported episodes in 47 different pa- 
tients. 

Reactions to drugs accounted for 
45 percent of all reported episodes, 
the authors wrote in Southern Medi- 
cal Journal. Errors in diagnostic 
and treatment procedures accounted 
for 27 percent and a variety of ward 
accidents accounted for the remain- 
ing 28 percent. These incidents in- 
cluded falls and assorted errors in 
medication. —— 

Patients who encountered adverse 
reactions had an average length of 
hospitalization of 17.2 days com- 
pared to 10 days for the population 
as a whole. 
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TECHNOLOGY 


Typing without hands 


& may seem incredible but typing 

without hands is possible now 
because of an invention by Hugh 
Steeper Limited of England. It’s a 
control system developed to give to 
the badly handicapped environ- 
mental control with a minimum of 
effort and re-education. 

The basics of the system are light 
sensitive cells which can be triggered 
by a light beam. The beam, once it 
makes contact, can activate any 
electric appliance or any facility 
that is electrically operated. The 
light beam, or source of light, pro- 
jects a parallel beam. The gadget, 
as shown in the picture, can be 
worn or affixed to spectacles or head 
bands. It may be adapted to any 
part of the body where there is a 
movement of at least five degrees. 
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The only requirement needed is for 
the patient to align the light beam 
on to the symbol on the control pan- 
el, also shown in the series of pic- 
tures, and the control system ac- 
tivates the necessary operation. So, 
when the light sensitive ,eells in- 
stalled in a typewriter are activated 
by the light beam, the machine 
starts to function. The light beam 
must be focused on the letters in- 
dicated on the pilot panel. By com- 
plete control of the light beam by 
the operator, it is possible to beam 
the light on individual letters which 
correspond to the typewriter keys. 
Once the beam hits the letter, then 
the sensitive cell is activated and the 
typewriter types that letter. The 
operator runs the typewriter with- 
out touching the keys. 


Control system for badly handicapped con- 
sists of light sensitive cells triggered by 
a light beam on lady’s glasses. Light 
source can be adapted to any part of body 
that has minimal movement of five degrees. 
When light sensitive cells in typewriter 
control panel are triggered by light they 
are immediately activated and can set in 
operation any appliance or other facility 
electrically controlled. Light beam must 
be aligned on symbol on the control panel. 








MEDICINE 


Winning the battle 
against asthma 


Asthmatic children are lifting weights 
and playing basketball. And they are 
able to breathe better as a result. 


by Dorothy Ducas 


DISEASE that attacks without 

warning and feels like a 
giant hand squeezing the throat and 
chest, causing warning gasps and 
wheezes and fear of choking, is 
bound to strike panic into the hearts 
of its victims and their families. 

Such a disease is bronchial asth- 
ma, suffered by millions of children 
and adults in the United States. Yet 
in most instances today asthma is 
controllable, particularly if it is 
brought under good medical care 
early. 

True, some 5000 Americans die 
every year from asthma and there 
are thousands so ill they must be 
hospitalized for long periods. But 
many people still believe that all 
victims of asthma must be lifelong 
invalids. Indeed, they had been 
routinely put to bed, frequently 
kept out of school or away from 
work and, in general, urged to live 
restricted lives. 

Fortunately, for many asthmatics 
this is no longer the case. In fact, 
broadening of rehabilitation tech- 
niques—especially the employment 
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of body-building exercise and ac- 
tivity—is one of the most hopeful 
developments in the treatment of 
asthma. At National Jewish Hos- 
pital in Denver, Colorado, a leading 
center in asthma research and clin- 
ical treatment, a study was con- 
ducted in which asthma patients, 
age 15 to 35, who had failed to re- 
spond to previous outpatient treat- 
ment, engaged in two hours of 
physical exercise daily. For one hour 
they engaged in calisthenics: push- 
ups, sit-ups, weight lifting, and 
pedaling a stationary bicycle. Dur- 
ing the second hour they were 
allowed to engage in competitive 
sports such as basketball. 

A second or “control” group of 
patients was allowed to participate 
only in routine hospital activities 
without additional physical exertion. 
At the end of three months the 
groups exchanged places. 

Results: None of the patients 
studied showed harmful effects from 
the three months of conditioning ex- 
ercises and athletics. Three out of 
four were better able to utilize ox- 
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The Quantitative Inhalation Challenge Apparatus, developed by Dr. Irving H. 





ee 


Itkin, 


pinpoints the offending allergens and also determines the amounts that trigger at- 
tacks and the location in the bronchial tree where the allergins cause trouble. 


ygen after the period of physical 
conditioning, even when the ob- 
struction to ventilation did not 
change. 

In the case of bronchial asthma, 
the patient’s involuntary breathing 
function is impeded. As the normal 
person breathes, the bands of mus- 
cular tissue which line the trachea 
and bronchial tubes contract and re- 
lease automatically. But when the 
asthmatic patient experiences an at- 
tack, these muscular bands—specifi- 
cally the muscular bands in the 
branch-like end-extensions of the 
bronchial tree—fail to release, or 
dilate, normally. Peculiarly, the 
asthmatic can breathe in but can- 
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not breathe out, or expirate, and 
the characteristic wheezing, cough- 
ing, and gasping of the asthmatic 
attack ensues. 

Present research has pretty much 
dispelled the persistent myth that 
asthma is psychosomatic in origin. 

“T have never seen any proof 
that asthma, even of unknown ori- 
gin, comes from emotional disturb- 
ances of a high-strung tempera- 
ment,” says Dr. Irving H. Itkin, 
chief of the Asthmatic Allergy Serv- 
ice at National Jewish Hospital. 
“Asthma often makes people nerv- 
ous but nervousness does not appear 
to cause the disease. Nor does a 
powerful emotion like sudden fright 
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bring on typical attacks in asthma 
patients. 

“Fright actually causes the body 
to release adrenalin which is one of 
the medications used in treatment 
to open up the airways. Thus a 
man frightened of being drafted 
and sent to Viet Nam is less. likely 
to have an attack during his phys- 
ical exam than if he were not fright- 
ened. Overventilation may be nerv- 
ous in origin and continued agita- 
tion may lead to asthma attacks, 
but this is not the typical onset.” 


Organic cause? 


Among asthmas of unknown ori- 
gin he recently discovered a new 
organic cause—a yeast-like mold in 
the body to which some patients are 
sensitive. The mold, called Candida 
albicans, exists in many people but 
only a few are allergic to it. 

A new approach to management 
of asthma recently was reported by 
the Boston Children’s Hospital 
Medical Center. Here teamwork be- 
tween allergists and anesthesiologists 
provides “ventilator therapy” for 
asthmatics in the throes of severe 
attacks. 

The anesthetist’s knowledge and 
his special equipment are brought 
to the patient’s bedside as soon as 
signs of impending obstruction of 
respiration appear. In effect, if the 
child cannot breathe on his own, 
modern resuscitation procedures are 
instigated immediately. 

If the ventilator therapy is not 
effective in 48 hours, it may become 
necessary to perform a_tracheos- 
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tomy, to bring air into the lungs 
through an incision in the neck. 
But most patients recover within 
that time, said Dr. John G. Adams, 
associate in anesthesiology at the 
Children’s Hospital, who is pioneer- 
ing the application of anesthesiology 
to the treatment of asthma. 

Often allergic asthma may be 
controlled just by removing the of- 
fending allergen. If it is a pollen, 
and if the patient can move to an 
environment free of that pollen dur- 
ing its airborne season, that may do 
the trick. Or if it is a chemical he 
breathes in the place where he 
works, he can change his job. 

But before such expensive and 
life-changing steps are taken, the 
physician must be sure he has found 
the precise allergen. 

Some 20 million Americans suffer 
from allergies of one sort or another. 
More than 12 million of these have 
asthma or hay fever. Patients with 
a history of hay fever or other al- 
lergies are more likely to get asthma 
than those with no such history. 
Other allergic disorders include 
some cases of bronchitis, hives, ec- 
zema, intestinal upsets, and sinus- 
itis. 

The first thing a doctor does 
when a suspected case of asthma 
comes to him is to compile a de- 
tailed family history and a record 
of when the attacks of wheezing 
have taken place. If the patient 


.comes from an allergic family, this 


is an indication that an allergy may 
be involved. If he or his family has 
kept a diary of when his attacks 
took place, this may provide clues 


Science Digest—October, 1967 








to the particular substance or sub- 
stances causing attacks. 

For example, if a child wheezes 
only at certain seasons of the year 
but is symptom-free at other times, 
pollens and molds that are present 
during those seasons are immediate- 
ly suspect. If he coughs and gasps 
when he has been playing with a 
cat or dog, removing the animal 
may prove that he is sensitive to 
its “dander”. 

Other allergen culprits are house 
dusts, some medications, and certain 
items of food such as milk, cheese, 
and nuts. Food allergies, however, 
are not as common a cause of bron- 
chial asthma as is popularly be- 
lieved. 

Testing to find particular aller- 
gens to which patients are sensitive 
may be done in different ways. The 
“scratch” test is most often used, 
in which a suspected allergen in 
powder or solution is scratched onto 
the skin of the arm. If within five 
or ten minutes a raised wheal—a 
half-inch in diameter with redness 
around it—appears, the test is posi- 
tive. (Sometimes delayed reactions 
take place and the wheal develops 
24 hours later, but not often.) 

The same reaction results from 
injecting a diluted extract of the al- 
lergen into the skin—the “intra- 
dermal” test. A third way is the 
“eye” test, in which a bit of dried 
pollen or dust or other allergen or 
a solution of the same is dropped 
into the eye. If the eye reddens 
and gets teary swiftly, the test is 
positive. The eye test, however, can 
only be used for one allergen at a 
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Supervised gym activities are part of the 
rehabilitation techniques developed and 
employed at National Jewish Hospital, in 
Denver, Colorado, a leading center in asth- 
ma research and its clinical treatment. 


time, while the skin tests can be 
performed for several allergens in 
one sitting. 

There is also what is known as 
the passive transfer test. In this 
case, a volunteer is injected with 
the serum of the patient and the 
volunteer is given an intradermal 
test at the same site 48 hours later. 

This is a test used to supplement 
others as a double-check when the 
doctor suspects the patient is aller- 
gic to material which doesn’t show 
a reaction with the standard tests. 
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This test may also be used when 
there is a skin disorder or other ill- 
ness that would make the skin test 
inconclusive, or for infants when a 
skin test would be painful. 

Other methods include the obser- 
vation of what happens to symp- 
toms when a suspected allergen is 
eliminated from the environment, 
and also observation of symptoms 
when the patient is re-exposed to 
the allergen. 

One device is the Quantitative 
Inhalation Challenge Apparatus, 
which was designed by Doctor 
Itkin at National Jewish Hospital. 

The name of the apparatus ex- 
actly describes the procedure—a di- 
rect “challenge” to the patient’s 
allergy. The patient inhales a 
known amount of allergen or com- 
bination of allergens in atomized 
form. The particle size can be reg- 
ulated by filters, enabling doctors 
to control the depth of penetration 
into the bronchial tree. The quan- 
tity of the allergen remaining in the 
bronchial passages can be precisely 
determined. 

At St. Vincent’s Hospital and 
Medical Center of New York, a 
unique room with a completely con- 
trolled environment has been set up 
both for therapy and research in 
the pediatrics department. In this 
room, temperature, humidity, and 
particles in the air are regulated and 
measured so that the three patients 
who occupy it breathe only known 
mixtures and the effects are auto- 
matically recorded 24 hours a day. 

Rehabilitation of the asthmatic 
encompasses more than the use of 
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exercise and physical therapy, ac- 
cording to Martin Nacman, reha- 
bilitation director at National Jew- 
ish. It includes psychological and 
vocational evaluation, counseling 
and training, he explains. For the 
goal of every hospitalized asthmatic 
should be to return to the normal 
world equipped to live and work 
in it successfully. 


Emotional problems 


Asthmatics, of course, have spe- 
cial emotional problems. Any dis- 
ease affecting breathing creates fears 
and frustrations. Psychological as- 
sessment of 85 in-hospital asthmatic 
patients (including 39 who were in 
the exercise study) indicated that 
they generally had average intel- 
ligence but with neurotic tendencies 
and immature personalities. They 
showed interest in work which was 
either far beyond them or extremely 
restricted. Yet a follow-up study 
revealed that 60 of the original 85 
patients in the study were main- 
taining much higher activity levels 
after they left the hospital—and 
were either in some educational pro- 
gram or working at jobs. 

There are many areas in which 
scientific researchers have not yet 
found the answers (for example, 
what makes some people allergic 
while others are not?), but much 
work is going on now in this field 
and, in time, means of prevention 
may be found. Meanwhile, the life 
of an invalid no longer is the pros- 
pect for those who suffer from the 
gasping chokes of allergic asthma. 
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INVENTIONS 


Idea of the month 


Escape cocoon 


HERE has been much specula- 

tion as to what would happen 
to the astronauts aboard if an orbit- 
ing vehicle’s reentry equipment 
failed. Would they have to go on 
orbiting the earth forever? 

An answer is offered in a patent 
recently granted to Caldwell C. 
Johnson, an engineer in the Manned 
Spacecraft Center of the National 
Aeronautics and Space Administra- 
tion at Houston, Texas. Johnson has 
devised an escape cocoon for use 
by an astronaut in trouble. 

The equipment, a strong nylon 
bag with an attached retrorocket, is 
to be kept folded in a compartment 
outside the spacecraft. 

The crewman puts on his extra- 
vehicular pressure suit with oxygen 
supply, leaves the craft, unfolds the 
escape device, and zips it up around 
him. He can then orient himself by 
looking out of the cocoon’s windows 
at some landmark and _ releasing 
used oxygen and carbon dioxide 
from his space suit through the noz- 
zles of the rocket. 

When ready, the crewman fires 
the rocket and thrusts himself in the 
direction he wants to go. The rocket 
should be pointed at or slightly 
below the earth’s horizon. 

To provide stability before enter- 
ing the atmosphere, the astronaut 
inflates bladders and shapes the 
cocoon into a ball. It has an in- 
sulated lining. 
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Once under atmospheric pressure, 
according to Patent 3,330,510, the 
internal bladders will deflate, giving 
the occupant notice that it’s about 
time to leave. At 15,000 feet, the 
shapeless cocoon will be dropping 
at 200 feet a second. 

The crewman unzips himself and 
lands by parachute. His survival 
equipment, including a flotation 
vest, radio beacon, food and water, 
take care of him until he is rescued. 

The inventor has built a partial 
model and has worked out the pro- 
cedure and timing—3 to 5 minutes 
for preparations inside the craft, 12 
minutes for the astronaut to settle 
himself in the cocoon, and so on. 

—Stacy V. Jones 
Below is the patents application drawing 


of the spaceman’s escape cocoon. Vital two 
steps for re-entry launch are illustrated. 
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Each month Dr. Isaac Asimov chooses one 
of the questions you send in to answer. He 
does not make the job easy on himself, for 
in past months he has written about such 
things as relativity, parity and the basic 
nature of light. Following Dr. Asimov's 
answer are the answers to some of your 
other questions written by regular mem- 
bers of the Science Digest staff. 


In the 
beginning 
How did life begin? 


There is no flat answer to that 
since nobody was around when 
life began, to serve as an eye-wit- 
ness. We can make logical analyses 
of the problem, however. 

Astronomers have come to cer- 
tain decisions as to the general 
make up of the Universe. They find, 
for instance, that it is about 90 per- 
cent hydrogen and 9 percent heli- 
um. The remaining one percent is 
made up chiefly of oxygen, nitrogen, 
neon, argon, carbon, sulfur, silicon 
and iron. 

Starting with this and knowing 
the manner in which such elements 
are likely to combine, it is reason- 
able to conclude that the earth at 
the start had an atmosphere rich 
in certain hydrogen compounds— 
water vapor, ammonia, methane, 
hydrogen sulfide, hydrogen cyanide 
and so on. There would also be an 
ocean of liquid water with atmos- 
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ISAAC ASIMOV EXPLAINS 


pheric gases dissolved in it. 

For life to form on such a world, 
the simple molecules that would ex- 
ist in the beginning would have to 
combine to build up complicated 
molecules. In general, building up 
complicated molecules of many 
atoms out of simple molecules of a 
few atoms each, requires an input 
of energy. Sunlight (particularly 
its ultraviolet content), shining on 
the ocean, would supply the neces- 
sary energy to force the small mole- 
cules to form larger ones. 

But which larger ones? 

In 1952, an American chemist, 
Stanley Lloyd Miller, decided to 
try to find out. He prepared a mix- 
ture of substances like that thought 
to be present in the earth’s primi- 
tive atmosphere, and made certain 
it was completely sterile. He then 
exposed it for several weeks to an 
electric discharge that served as a 
source of energy. At the end of the 
time, he found the mixture held 
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somewhat more complicated mole- 
cules than those with which he 
started. They were all molecules of 
types found in living tissue and in- 
cluded some of the amino acid 
building blocks of those important 
compounds, the proteins. 

Since 1952, many investigators, 
here and abroad, have repeated the 
experiment and added refinements 
and elaborations. They have built 
up a variety of molecules by a va- 
riety of methods, and have then 
used those molecules as_ starting 
points for still further build-ups. 

The substances so formed have 
all proved to be on the straight 
highway toward the complicated 
substances of life: proteins and nu- 
cleic acids. No substances have 
been found that differ significantly 
from those characteristic of living 
tissue. 

Nothing has been formed yet that 
can, by the widest stretch of im- 
agination, be called living, but sci- 
entists are working with only a few 
pints of liquid for a few weeks at a 
time. On the original earth, a whole 
ocean of liquid was exposed to the 
sun for billions of years. 

Under the lash of sunlight, the 
molecules in the ocean grew grad- 
ually more complicated until, even- 
tually, some molecule was somehow 
formed that could bring about the 
organization of simpler molecules 
into another molecule just like it- 
self. With that, life began and con- 
tinued, gradually evolving to the 
present state of affairs. The original 
forms of “life” must have been far 
less complex than even the simplest 
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Advertisement 


Why 

Can't You 
Control Your 
Memory? 


A noted publisher in Chicago re- 
ports there is a simple technique for 
acquiring a powerful memory which 
can pay you real dividends in both 
business and social advancement 
and works like magic to give you 
added poise, necessary  self-confi- 
dence and greater popularity. 


According to this publisher, 
many people do not realize how 
much they could influence others 
simply by remembering accurately 
everything they see, hear, or read. 
Whether in business, at social func- 
tions or even in casual conversations 
with new acquaintances, there are 
ways in which you can dominate 
each situation by your ability to 
remember. 


To acquaint the readers of this 
publication with the easy-to-follow 
rules for developing skill in remem- 
bering anything you choose to 
remember, the publishers have 
printed full details of their self- 
training method in a new book, 
“Adventures in Memory,” which 
will be mailed free to anyone who 
requests it. No obligation. Send 
your name, address, and zip code 
to: Memory Studies, 835 Diversey 
Parkway, Dept. 690-010, Chicago, 
Ill. 60614. A postcard will do. 
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forms of present-day life, but it 
was complex enough. Scientists are 
working hard now to fill in the de- 
tails of that “somehow” earlier in 
the paragraph. 

It seems quite certain, however, 
that life developed, not as a miracle, 
but merely because molecules com- 
bined with each other along a line 
of least resistance. Life couldn’t 
help forming under the conditions 
of the primitive earth any more 
than iron can help rusting in moist 
air. Any other planet, which re- 
sembles the earth physically and 
chemically, would also inevitably 
develop life—though not necessarily 
intelligent life—Jsaac Asimov 


Why is a raindrop teardrop 
shaped? 


It isn’t, says Duncan C. Blan- 
chard scientist at Woods Hole 
Oceanagraphic Institution, in his 
new book “From Raindrops to Vol- 
canoes” (Doubleday). 

A raindrop says Duncan “tends 
to be flattened on the bottom, 
rounded on the top, and is wider 
than it is high.” 

The common conception of a 
raindrop is of a tear-shaped object. 
Why aren’t they that shape? “Well, 
why should they be,” retorts Dun- 
can, “any more than they should 
be triangle-shaped, square shaped, 
or rectangle shaped?” 

Duncan goes on to explain that 
the shape of a drop is, “controlled 
by delicate interaction among the 
hydrostatic, aerodynamic and sur- 
face tension forces.” 
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In recent months there has 
been quite a bit of commotion 
about rat control. Are rats 
really that numerous and dan- 
gerous? 


Emphatically yes! In France 
there is a saying, “every Parisian 
has his rat”, it now appears that 
every New Yorker may have his 
rat too; the one-man, one-rat ratio 
holds for other large cities as well. 
Of all the creatures in the world, 
the rat has probably benefitted most 
from man’s success upon this planet. 

It is unknown when man’s un- 
willing association with the rat be- 
gan, but it must have been a very 
long time ago for they have been 
known as pests since antiquity. One 
account tells of how the Assyrian 
army was devastated in a single 
night by a plague of rats which ate 
all the leather and rope in the camp. 

Later the fleas carried by rats 
spread the plague which devastated 
the population of Europe. 

The most common rat in America 
at present is the Norway rat, bigger, 
stronger and tougher than the 
black rat which it drove out. 

The New York Times described 
the Norway rat this way: “They 
will go anywhere and do anything 
to get the three-quarters of an 
ounce of food and half-ounce of 
water that each needs daily—climb- 
ing brick walls with tiny but power- 
ful toenails, swimming half a mile 
underwater, (often surviving when 
flushed, alive, down the toilet), 
walking on a wire, swinging under 
exposed ceiling beams.” 
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First you 
must be a genius 


The Wind and Beyond; by Theo- 
dore von Karman with Lee Edson; 
Little, Brown & Co. ($10). 


For anyone who wants to learn 
how to burn both ends of the can- 
dle, maintain a high degree of pop- 
ularity with two bitter enemies 
while peddling services to both (at 
high prices), achieve fame, wealth 
and a ripe old age—the formula is 
here. 

The first requisite is that you 
must be a scientific (at least) gen- 
ius. Then you must be: compas- 
sionate, loveable, endowed with a 
keen sense of humor, a sharp busi- 
nessman and top-flight administra- 
tor (to name a few of incredible 
Theodore von Karman’s attributes). 

Known perhaps vaguely to the 





Leonard Nadel 


Dr. Theodore von Karman, personage ex- 
traordinaire, pictured above just before his 
death, was noted for endowing everything 
he did with irresistable charm. Below is 
a photo of engines and counterrotating 
propellers of his gyrodyne-type helicopter. 
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general public, this little Hungarian 
Jew, born in Budapest in 1881, was 
famed in the fields of mathematics 
and aviation as the ‘“‘father of aero- 
dynamics”. He started with bal- 
loons and Zeppelins and lived to 
lead a dozen nations into an era of 
supersonic aircraft and practical 
rocketry, with his theories on “drag” 
and “turbulence”. 

During WW I he showed Fokker 
how to fire machine gun bullets 
through a whirling propeller; then 
became advisor to Graf von Zep- 
pelin—meanwhile advising Eng- 
land’s Handley-Paige on crafty 
designs for military planes. He es- 
tablished Japan’s first aeronautics 
lab in 1926, then promptly estab- 
lished an aeronautical engineering 
course at China’s Tsing Hua Uni- 
versity for Chiang Kai-shek; upon 
which (in 1929), he assumed leader- 
ship of Cal Tech’s Guggenheim Aer- 
onautical Laboratory and set up a 
research blueprint for the U. S. 
Air Force, which helped guide us to 
victory over the the Japanese and 
Germans in WW II! 

One gets the impression that von 
Karman was driven by a compul- 
sion to bestow his genius without 
favoritism on all mankind. That he 
did so with staggering success is 
evidenced by the fact that he was 
decorated by all the above countries 
—even after he’d shifted base and 
loused up a few of them. 

This little “gnome of a man with 
a Mona Lisa smile, sad blue eyes, 
and a head of wavy gray hair” had 
the charm and nimble wit it takes 
to turn the trick. 
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At an international congress, 
when a French Scientist, Henri 
Benard (who claimed he had ob- 
served vortices first) objected to the 
fact that a Paris street had been 
named Rue Karman Vortex—after 
von Karman’s vortex theory—von 
Karman jumped up promptly and 
said: “I don’t object if in London 
this is called Karman Vortex Street. 
In Berlin, let us call it Karmansche 
Wirbelstrasse, and in Paris, Boule- 
vard d’Henri Benard.” 

Benard was his friend for life. 

In matters of money, he was 
tough-minded. When the owner of 
a German tool factory beefed about 
a bill rendered by von Karman for 
advising him to turn a gear 90° to 
stop the vibration in a piece of 
machinery, von Karman told him 
blandly: “Turn the gear back 90° 
and I will tear up the bill.” 

His charm, dealt out in a thick 
Hungarian accent, was famous. 
When President Kennedy shortly 
before his death in 1963, reached 
for the little man’s arm to help him 
downstairs, von Karman snatched 
his arm away. “Mr. President,” he 
said, “I do not need help going 
down, only going up.” He was 83 
years old. 

This,-is a big book about a full 
life. Professor von Karman pro- 
vided the genius, and Lee Edson 
provided the journalistic skill to a 
degree that led von Karman to re- 
mark: “It’s me, in English.” 

And von Karman in any language 
is must reading for anyone who 
wants to know what makes the 
world go ’round.— RFD 
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The History and Geography of Dis- 
eases. Dr. Folke Henschen. Dela- 
corte Press. ($10). 

Did you know that the snake 
wound around the stick, medicine’s 
official emblem, may originally have 
been a parasitic worm? Or that 
some of the great fortunes in Europe 
were made in the importing of In- 
dian wood as a (doubtful) syphilis 
cure; that in the influenza epidemic 
of 1918, 50 percent of mankind suc- 
cumbed to the disease; that the 
spread of malaria is likely to have 
affected the philosophical outlook 
of Hellenic Greece and that anthrax 
among the Hun tribes and cattle 
may have saved Europe? These are 
some of the nuggets of information 
that Dr. Folke Henschen, an in- 
ternationally known _ pathologist, 
presents in his fascinating historical 
and geographical survey of the dis- 
eases of mankind. Henschen’s writ- 
ing is non-technical. 

The book progresses disease by 
disease, with a brief description of 
each, when and where it appeared, 
how it spread, its various names and 
how it has been controlled. 

Dr. Henschen concludes his back- 
ward glance at disease by noting: 
“We must not forget that the in- 
creased frequency of cardio-vascular 
diseases and tumors, as well as the 
numerous accidents on the roads 
and in industry, are indirect results 
of our much-prized material civiliza- 
tion, and that in them we are har- 
vesting the fruits, for good or evil, 
of the tree of knowledge which we 
ourselves have planted and of which 
we are so proud.” 
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Advertisement 


How 
Fast 

Can You 
Read? 


A noted publisher in Chicago reports 
there is a simple technique of rapid 
reading which should enable you to 
double your reading speed and yet 
retain much more. Most people do 
not realize how much they could in- 
crease their pleasure, success and 
income by reading faster and more 
accurately. 


According to this publisher, any- 
one, regardless of his present reading 
skill, can use this simple technique to 
improve his reading ability to a re- 
markable degree. Whether reading 
stories, books, technical matter, it be- 
comes possible to read sentences at a 
glance and entire pages in seconds 
with this method. 


To acquaint the readers of this 
publication with the easy-to-follow 
rules for developing rapid reading 
skill, the company has printed full 
details of its interesting self-training 
method in a new booklet, “How to 
Read Faster and Retain More” mailed 
free to anyone who requests it. No 
obligation. Send your name, address 
and zip code to: Reading, 835 Di- 
versey Parkway, Dept. 690-010, Chica- 
go, Ill. 60614. A postcard will do. 
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One larva eats another: This 
the Japanese beetle is imported by U.S. 


U.S.D.A, Photo 
parasite of 





Dep’t of Agriculture to keep the beetle 
from becoming serious economic threat. 


‘Silent Spring” Quiz 


by John and Molly Daugherty 


IOLOGICAL control of insects of- 
fers an alternative to chemical 


control, a method which sometimes 
upsets the balance of nature. Per- 
haps a blending of both methods 
will provide the best answer to the 
pest problem. 

What do you know about biologi- 
cal control of insects? 


The approximate number of insect 
species imported into the United States 
for possible biological control totals 

a. 700 

b. 1,500 

c. 2,500 


2. The first parasitic insect imported in- 


tentionally for biological control dates 
back to 

a. 1913 

b. 1905 

c. 1883 


. The most successful biological control 


project was against the 
a. Japanese beetle 
b. Cottony cushion scale 
c. Gypsy moth 


. Birds are well-known predators of in- 


sects. Massachusetts’ estimated bird 
population is 25 million. From May to 
September birds in Massachusetts eat 
21% billion insects a day—about 21,000 
bushels. Among the following preda- 
tors of insects, the one which may 
exceed the bird is the 
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a. Toad 
b. Spider 
c. Shrew 


5. The first effort to use biological con- 
trol of insects over a wide area in the 
U. S. began in 1905 against the 
a. Gypsy moth 
b. Wooly apple aphid 
c. European spruce sawfly 


6. Domestic animals help biological con- 
trol. Flies have been controlled by 
a. Geese 
b. Turkeys 
c. Hogs 


7. The state authorized since 1899 to 
import its own parasites and predators 
for insect control is 

a. California 
b. Texas 
c. Ohio 


8. The biological control used for the 
jack pine sawfly in the province of 
Quebec is a 

a. Virus 
b. Parasite 
c. Predator 


9. The screwworm Cochlio-myia homini- 
vorax pest in the Southeastern United 
States attacks cattle and wild animals. 
It is controlled by 

a. Parasites 
b. A trick 
c. Predators 


10. The Southern cornstalk borer is held 
in check by 
a. Bacteria (Bacillus popilliae) 
b. Chalcid wasp (Blastothrix longi- 
pennis) 
c. Ant (Solenopsis xyloni) 


Answers: 


1—a 700. Over a span of sixty years 
only about 95 species became colo- 
nized and established. Of these, 81 
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were parasites and 14, predators. 
Some of the 700 were never colo- 
nized for various reasons, and 390 of 
them never became permanently es- 
tablished. 


2—c 1883. The U.S. Department of 
Agriculture imported a wasp (Apan- 
teles glomeratus) from England to 
hold the cabbage worm, which origi- 
nally came from England, in check. 
Today you find the wasp everywhere 
cabbage grows in the United States. 
The wasp is a parasite. 


3—b Cottony cushion scale. In 1872 
this small insect appeared on citrus 
trees. Within fifteen years it became 
a real threat to citrus groves. In 
1888 Albert Koebele went to Aus- 
tralia to find a parasite to attack the 
scale, native to that country. He 
sent back two—a fly and a lady 
beetle, the vedalia (Rodolia cardi- 


. nalis), From five hundred of these 


beetles, imported colonies established 
themselves within two years through- 
out the citrus groves in California 
and held the scale under complete 
control. Later, chemical pesticides 
upset this balance, and recolonization 
was necessary. 


4—b Spider. W. S. Bristowe esti- 
mates that the spiders of England and 
Wales eat 220 billion insects a year. 
The amount in weight exceeds the 
weight of the people of England and 
Wales! 


5—a Gypsy moth. The ground beetle 
(Calosoma syncophanta), the most 
important predator against the gypsy 
moth, was imported from England. 
It was used in Massachusetts and 
later throughout New England. By 
1927 more than 40 species of parasites 
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and predators were imported, and 
over 90 million parasites released. 
Among the parasites were species of 
braconid wasps and tachinid flies. 


6—b Turkeys. Young male turkeys 
put under chicken hens’ cages eat 
nearly all the fly larvae and pupae 
from the chicken hens’ droppings. 
About 800 turkeys can control the 
flies for 35,000 chicken hens. This 
method to control flies is safer and 
cheaper than the use of pesticides. 
Geese have been used to control 
weeds in California. Hogs root out 
white grubs. 


7—a California. In general, the En- 
tomology Branch of the U.S. De- 
partment of Agriculture supervises 
screening at a quarantine station to 
ensure that undesirable insects are 
not imported. The California opera- 
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tion at the University of California 
is so extensive that it alone handles 
about one-third of the imports and 
maintains an excellent quarantine 
station. The Federal Government, 
the State, and the University cooper- 
ate in biological control. 


8—a Virus. The virus polyhedrosis 
was found in Quebec and spread by 
airplane over infested areas in 1961- 
1962. The virus, suspended in water 
ot oil, was sprayed by the plane. The 
disease by spreading rapidly con- 
trolled the jack pine sawfly. 


9—b A trick. The trick was the 
sterilization of the male screw-fly. 
The screwworm is the grub of this 
two-winged fly. The irradiation of 
the pupae a day or so before the adult 
screw-fly emerges sterilizes the fly 
without side-effects. Mass distribu- 
tion of a vast number of sterilized 
screw-flies over Florida in 1958 erad- 
icated the screwworm by 1959. The 
female is monogamous, and because 
the sterilized males so greatly out- 
numbered the natural males, most of 
the matings were with sterilized 
males. The eggs, therefore, were 
infertile. 


10—c Ant (Solenopsis xyloni). This 
ant checks the cornstalk borer in 
winter time and usually keeps it from 
doing serious damage. Bacteria (Bac- 
cilus popillae)—milky disease—is ef- 
fective against Japanese beetles. Chal- 
cid wasps control calico scale on 
walnuts. 


Score yourself: 


9—10 right— You're flying high. 

4— 8 right—You're in good _bal- 
ance. 

O0— 3 right—Don’t let it bug you! 
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. what happened to the master builders who 
created great civilizations, then vanished for- 
ever without trace, leaving elaborate cities and 
cultures crumbling in the jungles. 


. what it will take in equipment, knowledge 
and human capability to send men on deep 
space voyages to the outer planets and beyond 
—and when we'll be able to do it. 


what limits of 
physical endurance 
the human body can 
survive—floating in 
gravity-free space, 
stretched to the lim- 
it in exhaustion, vi- 
bration, thirst, star- 
vation. 
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EXPLOSIVES—Fireworks—detonators 


New man- 
ual reveals formulas, preparation only Free with 
order, $2 certificate for fuse. Professional fuse, 75’, 
$1. Pyrochemsd, Box 169, Berlin, New Jersey 08009. 








VORTEX Atom booklet with 1967 supplement on 
“The Duality of Particle and Wave’’. A unified field 
theory correlating electric and magnetic forces with 
gravitational forces on the basis of a centralized but 
non-nuclear system of atomic structure. 25 cents. 
Saks Krafft, 4809 Columbia Road, Annandale, Va. 
22003. 





300 Page Chemical & Apparatus Catalog $2.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 





UNIVERSAL Science Theory; calculations, draw- 
ings, explains atom radiations belts, gravity, ete. 
Theory explaining the mysterys of the mind, Price 50¢. 
Box 741, Kenosha, Wis. 53141 





CAN Matter arise from nothing? Read “A 
Philosophy Of Twist’’ and find out. © 1967 Physics 
can no longer deny that nature is twisted-evolving. 
$1.00. D. A. Engel, P. O. 827, Climax, Colo, 80429 





CONTACT Explosive — Explodes with touch of 
feather. Handled safely wet. Powerful. Ideal for 
jokes. Applies like paint. Made from household 
chemicals. Results guaranteed. Complete instructions 
for making both kinds only $1.25. Free! $8.00 worth 
of explosives, formulas and fireworks formulas with 
every order. Franks Scientific Co., P. O. Box 156, 
Martelle, Iowa 52305. 








ROCKET Or fireworks fuse 3/32” diameter water 
proof 25 feet $1.00 — 125 feet $4.00 postpaid. 
Free catalog. Zeller, Box 642, Hudson, Mich. 49247. 





BUILD A laser—$2.00 complete details. J. Canavan, 
166 Embarcadero St., San Francisco, Calif. 94105 





FIREWORKS! Rocket fuels! Explosives! Easily 
prepared formulas $1.00. U.S. Pyrotechnics, Box 234, 
Cedarhurst, New York 11516SD. 





GALLIUM—The rare metal element that you can 
melt with your bare hands! Now half price—only 
$2.50 per gram. Franks Scientific Co., P.O. Box 156, 
Martelle, Iowa 52305 





EXPLOSIVE—Looks, acts like flour. TNT Power. 
Self-igniting Incendi “Grenades. Nerve Gases. 
Blasting Powder, Mustard, Laughing Gases. Com- 
plete Formulas. $1.00. Bylina, 5115 S. Campbell, 
Chicago, Hlinois 60632 














400 MILLION Years old Rock Salt in natural 
1 form for collectors, schools, labs, ete. In 
any size and shape. Send $2.00 for % Ib. sample. J. 
Kovaes, 239 Lighthouse St., Goderich, Ont., Canada. 








VAST Converging stellar energies hit atoms, push- 
in-then-out, and cause gravity. Book $1.00, Carna- 
han, 2007 Katon Lane, Austin, Texas 78723. 
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oratories, Box 1263, Mansfield 10, Ohio. 








FREE Periodic Classification of Elements and Con- 
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FOR INVENTORS 





PATENT Searches including Maximum speed, full 
airmail report and closest patent copies, $6.00. 
Quality searches expertly administered. Complete 
secrecy guaranteed. Free Invention Protection forms 
and ‘‘Patent Information.’”” Write Dept. 14, Wash- 
ington Patent Office Search Bureau, 711-14th, N.W., 
Washington 5, D. C. 





PATENT Searches complete and thorough. Nelated 
copies Air Mailed with maximum speed $6.00. Free 
“Protection Forms’? and ‘‘Patent Information’. 
Write American Patent Search Company, Dept. 29 
711 14th St., N.W., Washington, D. C. 20005. 





INVENTIONS WANTED 





INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Eagle De- 
velopment Company, Dept. J, 79 Wall Street, New 
York 5, N. Y. 





INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 





TREASURE FINDERS 





NEW Revolutionary analytical transistorized met- 
al detector. Push button tuning, automatic tuning, 
etc. Many models. Free catalog. Gardiner Elec- 
tronics Co., Dept. 59, 4729 North 7th Avenue, 
Phoenix, Arizona 85013. 





TREASURE Hunters! Prospectors! Releo’s new in- 
struments detect buried gold, silver, coins, Kits, as- 
sembled models. Transistorized. Weighs 3 pounds. 
$19.95 up. Free catalog. Releo-A88, Box 10839, Jlous- 
ton, Texas 77018. 





EDUCATION & INSTRUCTION 





ASSOCIATE Degree in Electronics Engineering— 
three semesters by correspondence and two semesters 
in residence. Free catalog. Write: Dept. 7-D, Grant- 
ham School of Electronics, 1505 N, Western Ave., 
Hollywood, Calif. 90027. 
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EARN College or High School diploma at home. 
All subjects. Free Brochure. Ohio Christian Col- 
lege, 1156 Striebel Road, Columbus 13, Ohio 43227 





EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘Lodge’, Brantridge Forest, Bal- 
combe, Sussex, England. 


EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association, Box 
24-SD, Olympia, Washington 98501. 





TOP Paying Jobs—Guidance Manual $1. Canadian 
Institute of Science & Technology, 263K Adelaide 
St. W., Toronto. 





SCIEDUTECS Tomorrow’s rapid self-education. 
For eager minds. Info 50¢ (Free with sample $1 
Vantage X, 1258 Folsom, San Francisco, Calif. 











BOOKPLATES 





FREE Catalog—Many beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 
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KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S, Downers 
Grove, Ill. 60615 Subscription $2.50. Sample 35¢. 
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Imports (SD), 


Books! Catalog Frec! 
Box 7798, Atlanta, 


International 
Georgia 30309. 





PUBLISH Your book! Join our successful authors: 
publicity advertising promc autiful books. All 
subjects invited. Send for nanuscript report and 
detailed booklet. Carlton Press, Dept. XSS, 84 Fifth 
Avenue, New York 10011. 











ADULT Books, gifts. Free catalog. Books By Mail, 
2217 Lackland, St. Louis, Missouri 63114 





1Q TEST 





KNOW Your IQ. Mail $1 for nationally used 
“‘self-scoring’’ adult IQ test to Test Company of 
America, Dept. SD-10, 100 Pine St., Vernoa, N.J. 
07044. For booklet ‘‘27 Ways to Improve Your IQ’’ 
send $1 extra. Latest techniques to raise IQ. Superior 
quality & accuracy 100% guaranteed. 





MUSIC AND MUSICAL INSTRUMENTS 





SONGWRITERS Wanted: Send song material for 
recording consideration. Tin Pan Alley, 1650 Broad- 
way, New York 10019 





SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, Quincy, 
Mass. 02169 





ATHLETIC AND BODY BUILDING COURSES 





“GIANT ARMS.” Dr. 
tionary Discove 
Gaucho, Box 930: 


Young’s, D.C. 
2. Satisfaction or 
hicago, Ill. 60690. 


Revolu- 
refund. 
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You'll receive faster delivery. 
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DO IT YOURSELF 





WATER!! Drill Your Own Well with amazing new 
$175.00 machine. Depths to 200 feet. Information 
$1.00. DeepRock Drilling Company, 701 Trafco, 
Opelika, Alabama 36801 





PETS—BIRDS, CATS, HAMSTERS, ETC. 





LIVE _ Seahorses, 
plies. Illustrated catalog 15¢. 
Dania, Florida. 


marine specimens aquarium sup- 
Marine, Box 248-104, 





FREE List of Exotic pets (animals, bir L 
reptiles), preserved specimens, and novelties. Exotic 
Animal Importers, Box 632C, South Miami, Fla. 
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MAKE Big money raising chinchillas, guinea pigs, 
rabbits, mink or pigeo: for us. Free information. 
Keeney Brothers Farms, New Freedom, Pa. 17349. 








HORSES AND LIVESTOCK 





“HOW TO TRAIN HORSES’ 
likes horses or ponies should have 
Send name, zip code. Beery School, 
Hill, Ohio 45259. 


— Everyone who 
this book; Free, 
25910, Pleasant 








MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 





GENII, The Conjurors’ Magazine, published 
monthly since 1936. 44 Magic packed pages. 
subscription only. 3 Month trial for $1.00. P.O. Box 
36068, Los Angeles, Calif. 90036 
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only $1.00. 
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Gene Carlton, Chandler, Okla, 74834 
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Big profits. No stock to carry. Free de- 
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BECOME A mortgage broker. 
50,000 year. Complete details. 
P, O. Box 2684-S.D., 


Earn 10,000 to 
United Mortgage Co., 
Marietta, Georgia 30060. 
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AUSTRALIA: Remailing, souvenirs, coins, 
assignments, business rep. professional 
Box 38, Northbridge, NSW Australia. 
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TOONS’’ — Everyone who likes to draw 
this book; Free. Send name, zip code. Cartoonists’ 
Exchange, 22710, Pleasant Hill, Ohio 45359. 


RUBBER STAMPS AND OFFICE SUPPLIES 


DESK Name plates, door signs. Free catalog. 
oe nee 34A Cora Ave., Williamstown, N. J. 
0) 


PERSONAL 


INVESTIGATORS, Free brochure, latest subminia- 
ture electronic surveillance equipment. Ace Elec- 
Ae 11500-D NW 7th Avenue, Miami, Florida 


WIN Magnetic personality. Learn Mystic, Natural, 
Laws to gain desires. Guarantee. $3.00—S. W. 
McDaniel, 1771 N. Vermont, Hollywood, Calif. 90027 





BILLS Paid Without Borrowing—Nobody Refused 
up to $18,000.00. Bad Credit No Problem—Not a 
Loan Co. Write for Free Application—International 
Acceptance, Dept. SDC, 5133 N. Central Ave., 
Phoenix, Arizona 85012—119 Ann S&t., Hartford, 
Conn, 06103—507 Carondelet St., New Orleans, La. 
ae 504 Victoria Ave., Windsor, Ontario, Can- 
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“PSYCHIC Dominance—How to rule others_with 
your thoughts.” Full Course—with stirring Exer- 
cises. $3. Illustrated. Satisfaction or refund.— 
Clarion, Box 9309-S, Chicago, Ill. 60690. 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. Write: 
Harvest-SD, Jefferson City, Mo. 65101 
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MERCURY-Gold-silver-platinum for cash. Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 
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ZIP Code directory list every P.O. in the U.S. 
and possessions—30,000 listed P.P. $1. Lewis Sales, 
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BURGLAR Alarm protects you and home $5.00. 
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Freezing controversy 


We have received several letters 
complaining about the many inac- 
curacies in your articles, “Will We 
Freeze Ourselves Into the Future?” 
and “The Cryogenic Underground” 
by Bruce H. Frisch (June ’67). As 
minor examples, I’d like to point out 
that we know of no one named Robert 
Norman in the Cryogenic Societies ; 
Robert Nelson is the president of the 
Cryonics Society of California. You 
should also know that Mr. Ettinger 
is not making a living from freezing. 
He took one year’s leave from his 
position to help promote the freezing 
idea, but has been back to work as a 
physics professor for more than a 
year now. 

More important, however, are the 
many other misstatements in the arti- 
cle. It is a pity that a magazine such 
as yours could not have presented ac- 
curate statements concerning the 
freezing of Prof. Bedford as well as 
the complete picture of research in 
the field today. 

ELAINE ETTINGER 
Oak Park, Mich. 


Mr. Frisch replies 


I admit to muffing the two minor 
facts Mrs. Ettinger notes. Unfortu- 
nately she does not point out “the 


Poa 
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many other misstatements”. As far 
as I know there are none. “Will We 
Freeze Ourselves into the Future” 
is at present the most complete sur- 
vey of the freezing subject. I am not 
surprised that Dr. Ettinger is an- 
noyed with the piece; his articles and 
book pay little attention to scientific 
facts. He is selling optimism; I have 
tried to deal in facts. 


Bruce H. Friscu 
New York, N.Y. 


Frozen people 


I could not agree with the idea of 
freezing people, and bringing them 
back to life years later (Will We 
Freeze Ourselves Into the Future?, 
June ’67). Even if science can pre- 
serve the human body by freezing 
how can they bring back the life of 
the individual? What is it that makes 
a man think and act? Is a man a 
machine that can be turned off and 
then on again? Man cannot control 
the living spirit to the extent he 
could return it to the body after 
freezing and thawing. 

I am not implying that Science 
Digest accepts this freezing method 
of preserving life. 

WiLLiaM ToTTEN 
Monroe, Oregon 


Yellow journalism? 


Do I see shadows of “yellow jour- 
nalism” infiltrating the pages of Sct- 
ence Digest? The cover of the May 
’°67 issue may have increased sales 
but I ask: Isn’t a cover story worth 
more than 113 words? In articles in 
other less scientific magazines Ivan 
T. Sanderson has repeatedly attested 
to the authenticity of the “Sea Mon- 
ster” photograph on the cover. If 
there are any doubts as to the au- 
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thenticity of the photo, how about 
telling your readers the basis for 
doubting? Sanderson is an excellent 
writer and a romantic naturalist; 
however, an article by a recognized 
authority on this photo is now very 
much required in your magazine. 

E. P. BRANDSEMA 

Brookline, Mass. 


The cover photo was used to illus- 
trate the whole article on real and 
imaginary monsters. Ivan Sanderson 
knows more about the history of the 
photo on the cover than anyone else 
except the man who took it. That is 
why we asked him to comment on tt. 
Since even Mr. Sanderson no longer 
believes the photo to be genuine, fur- 
ther articles on it seem pointless —Ed. 


Bigger than Nessie 


Your item on Dr. Roy P. Mackal 
and the Loch Ness Monster (This 
Month, July ’67) was especially dis- 
tressing to me. It is not that the 
Loch Ness Phenomena Investigation 
Bureau Ltd. should not keep on in- 
vestigating, but this group is after 
minnows compared to the huge Levi- 
athan in waters approximately two 
hundred miles west of the Azores 
Islands, in the regular shipping lanes. 
The Loch Ness Monster, according to 
other articles I have read is not larg- 
er than fifty feet, while the mam- 
moth creature of which I am speak- 
ing may be over three hundred feet, 
possibly five hundred feet. 

Approximately 1300 hours, 25 
June, 1966 while on board a ship 
enroute to New York I saw this 
tremendous Leviathan partially sur- 
faced in a calm sea. There was not 
a whitecap to be seen, when all of a 
sudden there was a breakwater about 
a mile distant, as the prow of a ship 
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might make. My first glimpse of the 
greyish-blue sea serpent came as the 
long round body emerged from the 
depths and, like a roller coaster, began 
descending. This prompted me to be- 
lieve it might be a whale (many of 
which I have seen). But as I watched 
in amazement the continuous emerg- 
ing and descending for almost a 
minute, I realized that it was no 
whale but a sea serpent at least 
twenty times larger than a whale. 

I did not see the head or tail or 
lower portion of the long round body, 
but the portion I did see was about 
twenty feet above the water. It was 
travelling in the same direction as 
the liner I was on and at twice the 
speed. I was so awed by what I had 


seen that I was speechless and the’ 


creature disappeared as I tried to 
attract another passenger to take a 
look at it. 
Henry Brown 
Washington, D.C. 


Good work 
My primary field of academic interest 
is the natural sciences. Of the four 
subscriptions that I presently have to 
science publications, I consider Sci- 
ence Digest to be the most valuable, 
page-for page, penny-for-penny. Of- 
ten I buy a popular national maga- 
zine just to obtain an article or two 
dealing with natural science. But in 
Science Digest, I have an entire 
publication of scientific articles, doz- 
ens of them, all consistently interest- 
ing. I am especially pleased with your 
numerous psychology articles, since 
this is my major subject at college. 
So, applying an old adage to a mod- 
ern masterpiece, “Keep up the good 
work,” Please! 

WILLIAM PRAWwDZIK 

Philadelphia, Pa. 
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UTER space may become “Home 
es the Range” for the horsey 
object pictured above. Although it 
resembles a horse in construction, 
the mechanical device is a ma- 
neuvering work platform. A concept 
of LTV Aerospace Corporation’s 
Missiles and Space Division, the 
work platform also is referred to as 
an open “‘space-going tool shop”. 
The space-suited crewman on the 
platform would use the remotely- 
controlled grapplers at the front of 
the device to anchor his vehicle to 
work sites or to retrieve satellites 
for servicing. 

The vehicle will have its own 
propulsion system, controls, inter- 
nal power supply, life support sys- 





Mechanical ‘horse’ for space 





tem, communications, displays and 
other appurtenances enabling it to 
operate independent of the parent 
spacecraft. Estimates now place 
completion of craft for use in outer 
space in the 1970 to 1980 period. 
In addition to the mechanical 
‘horse’ style work platform, LTV 
has come up with an additional 
model, the Space Taxi, also designed 
to operate from a parent spacecraft 
at construction, maintenance and 
servicing tasks while in orbit. The 
Space Taxi is completely enclosed, 
providing shirt-sleeve environment 
for the crewmen. Manipulator arms 
on either side of the Space Taxi 
would be used by the operator who 
remains inside the space workshop. 


American Basic Science Club’‘s MASTER LAB...a 


HOME SCIENCE LAB AND COURSE 


You Get ALL the Following Equipment in 9 Monthly Kits 


All the equipment for basic electrical experiments with 
Wheatstone Bridge (measures resistance), Magnetizer ond 
De-mag: 

Continuity Tester, Extinction Voltms 

Solenoid Coin Tosser, Electromagnetic 

Relay, Neon Lamp, Galvanomet 

Induction Coil, Resistors, Chemicals ond 

Electrodes for Plating and Electrolysis, 


FOR SAFETY o step-down Isolation 
Transformer provides required current. 


(Available as a Separate Unit for $8.95 Postpaid) 


A Neon Lamp thot flashes at intervals you can synchronize 
with the speed of rotating or vibrating objects in order 
to “freeze” their motion to permit close study and 
checking frequencies and RPM. Flashes are timed 
by a high speed Oscillator, Operates on the Master 
lab DC Power Supply. (When bought as a separate 
unit uses a 90 V Battery that is included in unit price.) 
{Available as a Separate Unit for $7.95 Postpaid) ~ 


Crystal Photocell, Electronic Amplil Relay, large Condensing 
Lens in Cabinet Mount. Features automatic “on-or-off" or holding 
circuit operation, Sensitivity Control, Plug- 
in Outlet for controlled circuit, Use for 
alarms, counters, etc, Operates on 115V 
AC. A basic unit for many exciting 
experiments, 


J (Available as a Separate Unit for $8.95 Postpaid) 


Electronic Computer multiplies, divides, calculates powers, 

roots, logarithms, Set up the problem on the scales of two 

linear potentiometers and find the answer by listening for 

the null point on the third potentiometer. More 

Pz )accurate, educational, and practical than similor 

computers thot sell for several times the price. 
Eosy to assemble Complete with Headphone. 


(Available as a Separate Unit for $4.95 Postpaid) 


Exciting optical projects for the study of light. Equipment 
includes: five Precision L ism, Polarizing Filters 
Diffraction Grating, Mirror, Telescoping Tubing, 

Lens Mounts, Tube Holders and Brackets. 

All the parts and instructions to build @ Microscope 

Comera Obscura, Camera Lucida, Polariscope, 

‘and mony other optical devices, 


A PRECISION 35MM ENLARGER . . . horizontal type 
with twin condensing lenses and 3" F/L projection 
lens. Produces quality enlargements up to 8x 10". 
Contact Print Frame takes negatives up 3% ""x4 V4" 

3 Plastic Developing Trays, Neon Safelight, Tray 
Thermometer, Film Clips, Developing Chemicals, 
Printing and Enlarging Paper and Darkroom Hand- 
book, Make quality enlargements for 6¢. Make 
prints for only 2¢. 


wer T 


(Available as a Separate Unit for $9.95 Postpaid) 


9 KIT MASTER LAB Includes ALZ the Equipment for AZ the Above...only $3980 


bole) WITH 


COUPON 


SEND S$ 


ONLY 


SHORTWAVE AND BROADCAST RADIOS. 3-tube regenerative 
cirevit. Uses 115V AC house current. Complete with headset. 
CARBON MICROPHONE ond 2-stoge AUDIO AMPLIFIER 
RADIO TRANSMITTER for code or voice. y 


RIPPLE TANK WAVE GENERATOR with voriable , 
frequency. Produces waves, nodal lines, etc. 
Involuable in understanding wave theory. 


SIGNAL TRACER, SOLDERING IRON ond raat 9 

CONTINUITY TESTER. Valuable trouble 
shooting tools. Use explained in accompanying 
manual Simplified Radio-TV Servicing 


CODE PRACTICE OSCILLATOR with manval 
“Steps to a Hom License.” All you need to poss 
the FCC Hom License Exam. 

An exciting learn-by-doing course and lab. You 
get more than 25 dollars worth of electronic parts 
by GE, RCA, MALLORY, STACKPOLE, TRIM, CINCH, 
CENTRALAB, ond other reliable manufacturers. 


(Available as a Separate Unit for $18.80 Postpaid) 


Changes regulor 110-120V AC to the direct current 
required for electronic projects and experimenting. 
Consists of a Power Transformer, Vacuum Tube 
Rectifier, 20/20MFD Capaciter Filter Circuit, and a 
Potentiometer Voltage Selector. Dial Control for 0 to 

* 85V. A safe Isolated Power Supply that eliminates 
the need of expensive multi-volt batter 


(Available as a Separate Unit for $6.95 Postpaid) 


“Projection-type” Camera tokes and prints pictures 
of subjects mounted on microscope slides. Enlarges 
up to 100 times. Takes the place of microscope, 


Chemicals, Paper, 
Microscope Slides and Safe Light. Uses standard 

«De sizes of regular roll film. 
(Available as a Separate Unit for $8.95 Postpaid) 


N 


Has interchangeable projection assemblies — 
one for stondard 35MM slides, and the other, 

with greater magnification, for microscope 

slides. Comes with 140 watt GE Projection 

Lamp, Large Twin Condensing Lenses for extra} 

brightness, sturdy Steel Housing with innenil 

chimney and baffle for cool operation. 

(Available as a Separate Unit for $6.95 Postpaid) 


ye TRANSMITTER consists of a Light Source, a Modulating 
Reflector Diaphragm ond an Optical Projection 

System, The RECEIVER is a Two-Stage Audio- 

Amplifier, controlled by a Photo- 
electronic Cell that catches 
the projected light beam 
ond causes the original 
sound waves to be repro. 
duced in the headphone. Talking ona Light Beam 


(Available as a Separate Unit for $14.95 Postpaid) 


ray SFO PLUS POSTAGE FOR EACH OF THE 9 KITS 
ONL 


ATOMIC CLOUD CHAMBER WITH PROJECTOR ILLUMINATOR. See 
the vapor trails of alpha ond beta particles, and of cosmic rays. 
SPINTHARISCOPE. Shows exploding atoms. 

ELECTROSCOPE — metal housed with Scal 

and Magnifying Viewer. Measures back- 

ground radiation and tests sample sources. 


in handy container and Uranium Ore. 
Full instructions and explanations open uy 
the fascinating field of nucle 


(Available as a Separate Unit for $6.95 Postpaid) 


Analyze spectra of glowing gases, See and 
identify the Fraunhofer Lines. A quality 
instrument featuring an easy-to-read built- 
in seale and a powerful condensing system 
for a bright spectrum. Equipment includes 
Alcohol Burner and a 2 Watt Neon Spectral 
Lamp. Full instructions cover theory and use. 
(Available as a Separate Unit for $5.95 Postpaid) 


4 140 watt filter type UV LAMP. Heavy metal cabinet, 
4 6 Foot Cord, Rotary Switch. Produces dazzling color 
4 effects with invisible black light. Has many uses 
{in the fields of Mineralogy, Crime Detection and 

Science. Accessories include Invisible Ink, Tracer 

Powder, Fluorescent Crayons, 


(Available as a Separate Unit for $6.95 Postpaid) 


5 A practical Transit. 6X erect image telescope with 
Range Finder Reticle for measuring remote distances 
‘and heights. Vernier reading for both horizontal and 
vertical scales. Leveling Head with Thumb Screw 
Adjustment and Spirit’ Level. Clamps under head 
hold wooden legs of Tripod. (Legs not included) 


¥ Instructions cover elementary surveying, range-finding, 


(Available as a Separate Unit for $5.95 Postpaid) 


30X erect image. Extends to 30” length. Five 
ground and polished Lenses. Ramsden Eyepiece, 
Sturdy Equatorial Mount makes it easy to fol- 
low the movement of heavenly bodies. Mount 
has fittings for wooden legs that complete BO 


the tripod (legs not included). 
(Available as a Separate Unit for $4.95 Postpaid) 


A REMOTE READING ANEMOMETER AND WIND- 
VANE . . . Flashing Neon Lights on indoor indicator 
board show wind speed and direction. Operates 
on less than 1 cent per month, Safety Power Cord! 
makes all connections safe. 100 ft. of Lead-In Wire. 
Plus — Air Tank Barometer with 4 ft. indicator col- 
umn. Sling Psychometer measures relative humidity 
Rain Gauge mesures rainfall to 1/100 inch. ALSO 
Cloud Chart, Weather Map and Forecasting Manual 
—a complete set-up for amateur meteorology. 


nk 
(Available as a Separate Unit for $7.95 Postpaid) 


., ONE-A-MONTH 


CANCEL ANY TIME YOU WISH —- MONEY BACK IF NOT DELIGHTED 


KIT-A-MONTH 


MULTI-USE DESIGN—A MASTER LAB FEATURE 


All the above equipment, as separate units, adds up to over $14000 
How can the 9 kit Master Lab have it all for only $39.80 ? 

Multi-use design is the answer. For example: The Slide Projector quickly and easily 
converts into the Photo-Enlarger, Spectroscope, Cloud Chamber Illuminator. Similarly, 
the Transit Head doubles as a Telescope Mount. Such multi-purpose design makes 
possible an all-science lab at an unheard-of low price. Multi-purpose design is used 
only where it is advantageous, and not for such applications as the permanently- 
mounted weather instruments, where it would not be practical. 


KIT-A-MONTH — OR ALL AT ONCE 
Get Master Lab on either plan (see cou- 
pon). You may start with the Kit-a-Month 
plan, and at any time get the balance of 
the 9 kit series in one shipment by sending 
$4.20 for each of the unshipped kits.. 


SEPARATE UNITS ALL GOOD BUYS 
You can order any of the individual units 
and be sure that it is a quality item and 
the best value in its field. The Master Lab, 
however, is the “buy of buys” and every 
science-minded person should try it. 


THE EASY WAY TO A WONDERFUL LAB! 


* You take only as many kits as you wish—no obligation 
* You may return any kit and receive full refund 


These ‘No Risk’’ assurances because we know. 4 
- you'll be amazed and delighted. The first kit will 


convince you that you want the Master Lab. 


Send $2 today — get your first kit on its way! 


All Orders on 10 Day Approval — Your Satisfaction or Your Money Back 


L] CJ Start sending me the MASTER LAB in 9 monthly kits. 
| enclose $2.00 and will pay $4.20 plus COD postage on 
receipt of each kit. | may cancel unshipped kits at any time. 


C1 Send me complete MASTER LAB (all 9 kits) in one shipment 
| enclose $39.80 Full Payment, Postage Paid. 

( Send me only the. 
l enclose $. 


NO EXPERIENCE NECESSARY — IT’S EASY! IT'S FUN! 
You will enjoy the easy-to-use equipment and the exciting learn-by-doing course. The 
9 instruction manuals and the 6 auxiliary text books are expertly written and clearly 
illustrated. Over 490 pages. Over 280 illustrations. A real science course for a solid 
science background. 


Unit. 





, Full Payment, Postage Paid. 


NAME. 
ADDRESS. 
CITY & STATE ZiP CODE 


AMERICAN BASIC SCIENCE CLUB, INC. 
104 Heimann, San Antonio, Texas 78205 


ACCLAIMED BY EDUCATORS 


Everyone interested in science should have 
your enjoyable kits. You are doing a won- 
derful job. 

Allen T. Ayers, Physics Dept. 

Jamestown High School, Jamestown, N. Y. 





FREE with first kit! 


MYSTERY 
SHOCK BOX 


Yours to keep even 
if you return the kit 
for full refund 











